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A New Compound Engine, 





In our issue of October 12, 1893, we pub- 
lished illustrations and description of a new 
engine, designed by Mr. E. J. Armstrong, 
superintendent of the Ames Iron Works, 
Oswego, N. Y. This, it 
will be remembered, was & 
simple, single valve, high- 
speed, automatic, center- 
crank engine, in which 
clearance was reduced 
more than is common in 
this type of engine, and 
there were a number of 
noteworthy details of con- 
struction, regarding 
which we must now refer 
to the number spoken of 
above. 

The engine we illustrate 
on this and the following 
page is identical in many 
of, its details, but is a 
compound, and, like the 
simple engine, embodies a 
number of features of 
special interest to engt- 
neers and engine users, 

The high-pressure cy}- 
inder is placed next to the 
frame, and the arrange- 
ment is such that the pis- 
tons and rod can be re- 
moved in the same man- 
ner, and nearly as easily 
as in a simple en- 
gine ; the two inter- 
mediate cylinder 
heads passing out 
' through the low- 
pressure cylinder. 
The construction by 
which this is accom- 
plished is plainly 
shown in the sec- 
tional views on page 
2, which are repro- 
ductions of working 
drawings of the en- 
gine, 


Whatever may be said in favor, or perhaps 
we should say in defense, of this method, it 
is sufficiently unsatisfactory to lead many 
builders to adopt the second method, which 
is to hitch both valve stems to one shifting 
eccentric; which arrangement varies the 


degree than the one which drives the high- 
pressure valve, so that while the latter is 
shifted through a range of from 0 to } cut- 
off, the low-pressure changes from, say, 3 to 
+cut-off. Both eccentrics are coupled to and 
controlled by the one governor, but the link 














Placing the cylin- 
ders in this manner 
brings the exhaust 
pipe out of the way, 
and allows the sub- 
base to extend well 
back, giving substan- 
tial support to the 
low-pressure cylin- 
der 

The valve ‘motion 
of this engine em- 
bodies a feature of 
some novelty, and, 
we believe, of con- 
Siderable value, 
Where the load upon 
the engine is vari- 
able, and especially 
When running non- 
condensing, As is well known, the two 
Systems in general use on such engines 
are, first, to place the cut-off on the 
high-pressure cylinder only under con- 
trol of the governor, leaving that of the 
low pressure cylinder fixed, or constant for 
4i\ loads, from the lightest to the heaviest. 
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cut off on both cylinders in the same degree 
and time. The best steam distribution is, 
in most cases, between these two extremes, 
and to secure itin the engine illustrated, 
the low-pressure valve is driven by a 
separate eccentric which is under control of 
the governor, but which is shifted a less 


connecting the low-pressure eccentric is 
arranged to permit of several adjustments 
by which the low-pressure cut-off may be 
made to automatically vary through any 
desired range, and thus the best results can 
be secured for any particular set of con- 
ditions. 


Metallic packing is used throughout the 
engine, and the piston rod packing between 
the cylinders is arranged so that should any 
leak occur it can only be from one cylinder 
to the other, as shown in the sectional views 
referred to, the trouble of maintenance 
and friction of stuffing- 
boxes in the two inter- 
mediate heads being thus 
avoided, and air effec- 
tually excluded from the 
low-pressure cylinder. 
All the mechanism of 
the valve motions is on 
one side of the engine, 
leaving the other side 
clear for direct coupling 
to dynamos; an arrange. 
ment for which these 
engines are especially 
adapted. To aid in ob- 
taining the best results, 
under the wide range of 
conditions which have to 
be met, the engines are 
built in four different 
ratios of cylinder areas, 
and in sizes ranging from 
75 to 500 horse-power, by 
the company above named. 

—_p>e — 
Segment Work in the 
Pattern Shop. 


By Joun M. R1cHarRDSsoON. 


If a patternmaker 
should be asked what 
part of pattern con- 
struction had the 
most sameness to it, 
and made the work- 
man for the time 
being almost an 
automaton in his 
movements, he would 
most naturally an- 
swer, segment work. 
This work being so 
common, and done 
so universally almost 
every day in hun- 
dreds of shops all 
over the country, it 
is almost impossible 
to say anything of 
interest concerning 
it, but as there are 
always apprentices 
here and there who 
will have it to go 
through, I trust they 
may find what I 
have to write of 
interest, and perhaps 
profitable. 

Why are not stand- 
ard patterns of pul- 
leys, circular rings, 
disks, etc., made out 
of a solid ‘‘ ehunk,” 
as some would eéa- 

press it, or else turned out of a solid plank ? 

It certainly would bea very much quicker 

way, and in some cases more economical of 

lumber. The reasonistwofold. The pattern, 
in the first place, if made in the manner men- 
tioned, would not be strong, and would 
split easily, orelse warp out of all semblance 
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to its original shape; and, in the second 
place, the plece would shrink, and after a 
time, if we should caliper our pattern, we 
should find, if we tried the diameter in the 
direction of the grain of the wood, it would 
measure quite closely to what it did in the 
first place, but if we should caliper it 
across the grain we should find the diameter 
considerably less, owing to the shrinkage 
of the stock, and this would be as serious 
an objection in many cases as the first ; 
especially if it occurred on a pattern that 
was not to be finished in the machine shop 
after it was cast. 

As the segments themselves are only an 
approximation to the finished size, it is not 
well to be too particular about them, only 
get them large enough, and bear this ques- 
tion in mind: How can I make the largest 
number in the shortest time? 

This will not be done by sawing them one 
at a time on the band saw, as some old- 
timers persist in doing. This can hardly be 
called good practice, except in working up 
scraps. 

If the segments are small and thin, band 
saw the shape from as thick a piece of 
stock as possible, then take all pieces thus 
made to the circular saw, and slice them up 
to the width required. If they are large, 
and i inch or so in thickness, it is usually 
better to take a board of the right thickness 
to begin with, and saw it up into lengths a 
little longer than the extreme length of a 
segment, then with the template mark as 
many segments as possible, one beneath 
the other, on one of these pieces, after 
which take this for the top piece and place 
two or three (or as many as the saw will 
readily cut) beneath it, and hold firmly, and 
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or chuck, to prevent the work being thrown 
out of the lathe. A common method after 
the face plate has been trued, is to glue 
three strips of paper two or three inches 
wide, across it in such a manner that the 
edge is divided into six equal parts, then 
strike the guiding circle, and glue the first 


happen, by means of pliers. On work of 


any size these expedients are not to be 
trusted, and it becomes absolutely necessary 
to put screws through the chuck into the 
segments, and on large work after a few 
rows have been glued on, these screws 
should be changed for longer ones. 
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Fig. 2 


Toot ror LAyInG Out SEGMENTS. 


row to these strips. This is an excellent 
way on thin, light work, for it can readily 
be pried off with a putty knife after all the 
rows are glued on, and the piece turned. 
Some prefer to lay the first row to the guid- 
ing circle without glue, except at the abut- 


A tripod rest usually goes with a pattern- 
maker’s lathe to be used in turning work 
too large to swing over the ways, and this 
makes a most excellent stand ‘after a plug 
has been fitted to the hole in the top) for the 
face plate to swing on while clamping on 
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will not keep their shape after being {: 
foundry. When three rows are used | 
plainly a case of two to one, for the \ 
and lower layers are exactly opposite, a: 
the middle one must succumb, thus mat 
a job that wiil do good service. 

If a ring is so thin that it seems imprac 
tical to glue it up in three layers, use one 
instead, but after the joints have all beep 
fitted, they must be tongued as follow 
Take the segments to the circular saw, and 
cut into both ends of each for a short djs 
tance, having the width of the opening 
about 4 the width of the segments, + ‘ter 
which they are to be returned to thx 
plate, and the tongues made. 

These must invariably be sawed with the 
grain running across them instead of leng:} 
wise, and they should be loose enough « 
press quite easily into the openings with 
one hand, for after the glue is applied 
they will be much tighter, and if very t! 
they will be sure to be broken in driving, 4s 
the grain, running as it does, makes a weak 
piece to pound against, and, at the same 
time, a very rigid tie for the joints. Some- 
times on very light work (gear covers, for 
instance), we have a layer of segments, or, 
more properly speaking, sectors, meeting at 
a point in the center, and so thin that it is 
not practicable to tongue them. In such 
cases there is a wall of segments forming a 
ring about the outside, but stillif the glue 
gives way at the center, there is nothing 
left to hold, as there would be if there was 
a hub of some kind there, so it isa good 
plan to turn a place at the center, about 
half the thickness of the web, and glue ina 
circular disk. This inlaid piece strengthens 
the pattern, and keeps the edges of the 
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commence band sawing. It does not pay 
to nail the pieces together temporarily, as a 
little practice will enable one to hold them 
without trouble, if the saw cuts freely, as 
it always should. 

There are a number of ways of attaching 
the first row of segments to the face plate 
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ting edges, and drive two light wire nails 
through each segment into the face plate, 
first remembering to cut off the heads. This 
method also is good for comparatively light 
work, and the piece can be pried off quite 
readily when turned, and the nails drawn 
from the work or the face plate, as it may 


the segments. Thick work is but a series 
of continuous layers one after another, but 
on thin work, especially rings, a valuable 
point should be borne in mind: Never 
make a job with two layers. Always have 
either three or else one. When two are 
used, one pulla against the other, and they 





sectors from working out of their proper 
places 

In turning the internal diameter of seg 
ment jobs, nearly every one has noticed the 
tendency of small bits to chip out at the 
various joints of every layer. This trouble 


I lay to either one or all of these three 
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causes—a dull tool, imperfect gluing, or 
bad joints. If the joints are not tight, 
then, of course, the pressure of the tool 
will tend to chip out a little piece from the 
t edge of a joint that it strikes, owing to 
» grain length being so very short on the 
treme corner of the segment, and again 
a good deal depends upon the gluing. 
Glue should not be very thin for this work, 
for the surface covered is usually small, and 
the ends of the segments need more than 
the bottoms, as the pores of the wood are 
posed there, and rapidly absorb moisture. 
In order to give the ends a double quan- 
tity without having to wait to actually size 
them, try the following, which takes scarce- 
ly any extratime: Remove the hand clamps 
from a layer, and put glue on the bottom 
and both ends, replace and take the third, 
then the fifth. Next, the second should be 
removed. It will be seen when this is 
removed that so much glue has been ab- 
sorbed, that hardly any has been left to 
hold the joint, and so in gluing the 
second, fourth, and sixth layers, we get 
twice the quantity on the ends that we do 
the bottoms. If one works quickly, 
there will be no trouble in removing these 
last three layers, and if the face plate 
swings upon a plug in the tripod rest or 
stand, the job can be done about as quickly 
as though each layer was taken in regular 
order. 

Figs. 1 and 2 (page 2) represent a perspect- 
ive view of something which I devised some 
time since for marking out the first, or 
template segment, and it does away with 
the use of the trammels and straight edge, 
and a segment can be marked in 10 seconds 
or less after one knows the outer and inner 
radius wanted. The appliance is shown for 
one-sixth of a circle, but by removing the 
thumb screw ) and putting it in the hole 
k, and screwing it back in the same place 
on the arm beneath, we can get a quarter 
‘circle. Then tighten the little thumb nut, 
bringing the tram bar holder back against 
the joint of the frame. 

This position of the device is seldom 
necessary, as nearly all segment work is in 
sixths instead of fourths. 

By referring to Fig. 1 it will be seen that 
the pencil holder B, and the swinging bar 
holder C are the same diameter, thus giving 
the end of the segment the proper angle. 

A is a little wooden shve to hold with the 
thumb and finger, and extends through the 
pencil holder, and 7 is a light spring rest 
ing upon it. The side arms are divided 
into 4 inches by shrink rule, and on the 
under side of them there are several little 
spurs, to hold the frame securely to the 
board while it isin use. A vertical line is 
scratched on the pencil holder at the point 
where it touches the graduations. 

To operate, simply place the frame in the 
right position over the board, hold with the 
left hand, and with the right bring the 
pencil holder against the proper division, 
and swing across until it strikes the other 
side. Then draw towards you with the 
holder against the edge of frame until it 
reaches the division corresponding to the 
Inner radius of segment, next swing back 
to the left side of frame, and forward 
against the edge until the starting point is 
reached. 

This tool covers quite a range of segments 
and a sector can also be drawn near enough 
80 that the part nearest the point can be 
easily finished by the eye when sawing. 

Hig. 2 gives a section showing the method 
of fastening the swinging or tram bar holder 
to the frame. 
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and Why Compressed Air is 
Cheaper than Steam. 


Where 





By FRANK RICHARDS. 





in this article I wish to take a rather ad- 
vanced position as to the economy and gen- 
eral applicability of compressed air as a 
wer transmitter, and I offer in support of 
some considerations that I believe are 
rth weighing well. I invite the fullest 
nd freest questioning and criticism, and if 
Suggest to any one the desire for some in- 
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formation that I fail to give, I will be happy 
to supply the deficiency to the extent of 
my ability. 

In speaking of the relative cost of steam 
and of compressed air as means of power 
transmission, I of course do not forget that 
the air is a power transmitter only, and 
that behind the air compressing cylinder, 
as behind the electric generator, there is 
always the steam engine, or the water 
wheel, or some other means of power de- 
velopment, and I do not wish for a moment 
to be counted among the simpletons who 
talk about superseding steam by compressed 
air, electricity or any other mere power 
transmitter. 

I have not been backward in showing 
that there are losses of power in the use of 
compressed air for transmission. Every 
one who has the least to do with compressed 
air soon gets this fact fixed in his mind. 
But are there no losses of power if other 
transmitters are employed? Is there, in- 
deed, any means of power transmission that 
has not its accompanying losses? The talk 
about the losses connected with the use of 
compressed air has been overdone, and the 
friends of it have been perhaps too honest 
and frank in their statements, and the me- 
chanical public has heard so much of the 
losses that many seem to think that there is 
nothing but loss connected with a com- 
pressed air service 

Air under pressure will leak away, of 
course, if careless constructors or incompe 
tent engineers give it a chance to. The 
great life business of compressed air is to 
escape if possible, and it is this effort to 
escape that makes things go when com- 
pressed air gets at them One poor man 
has caught up this fact and run away with 
it, or, rather, it seems to have run away 
with him, and now he has air leakage on 
the brain, and at this writing his last pub- 
lic suggestion is that if compressed air were 
employed to operate a rat trap—a work for 
which it is eminently fitted—the air might 
get away before the rat did. The rat would 
not get away very soon then. Another 
patient in the compressed air asylum has 
‘caught on” to the refrigerating phenome- 
non of compressed air, and he suggests that 
the air would be dangerous to use, as it 
might freeze up the engineer. These are 
only samples of how the familiar facts in 
compressed air practice are apt to be drawn 
for the gaze of the mechanical public in ab 
normal proportions or in sight-destroying 
colors. 

Steam is so familiar to everybody, and is 
so constantly in use everywhere, that few 
have much to say of the losses that accom- 
pany its use. The losses exist, however, 
and there is a vital difference in the charac- 
ter and conditions of the losses by steam 
and of the losses by air. The losses in 
power transmission by air, however great 
they may be, are still limited, and they 
practically come to an end somewhere, 
while the losses in the use of steam are con- 
tinuous and unlimited. The chief loss in 
the use of compressed air is in the cooling of 
the air after compression. When the air 
has become thoroughly cooled that ends the 
loss. Time and distance, the elements which 
are most prominent in the actual transmis 
sion of the power, cost practically nothing 
if airis used. With steam, on the contrary, 
every moment of time and every foot of 
distance are costly, and continuously and 
illimitably so. Steam may 
easily become, and in an untold number of 
cases actually does become, a greater source 
of loss than the heat loss of the air. This 
unceasing loss by the condensation of steam 
is seldom actually computed or brought toa 
close scrutiny, so that it may be worth 
while to give some practical illustrations 
that will lead to a better appreciation of it. 

With a reasonably good engine and 
boiler, the engine located near the boiler 
and using the steam with little loss by con- 
densation, a pail of water per hour {is good 
for two horse power. A pail of water con- 
verted into steam and transmitted through 
long unprotected steam pipes, and all by 
condensation converted back to water again, 
still means a possible two horse-power sus- 


condensation 


MACHINIST 


tained for an hour, but it is two horse- 
power absolutely lost; yet pailful after 
pailful, and barrelful after barrelful of water 
condensed from unused steam is thrown 
away in many extensive plants without re- 
mark and without thought. Whenever the 
machinery is stopped it is accepted as a 
matter of course that time must be taken to 
draw the water off before starting again, 
and too often the thought prevails that the 
condensation is only going on during the 
stoppage and in consequence of it, instead 
of going on continually all day, as it does, 
and at the same rate all the time that the 
steam isinthe pipes. The loss of time in 
getting rid of the water is also to be added 
to the cost of the steam in addition to the 
loss represented by the water itself. Where 
machines are used intermittently, as, for in 
stance, hoisting engines, and especially rock 
drills, which are frequently stopped to 
change the steels, the loss of time in warm- 
ing up again and in working the water off 
is a serious deduction from the total day’s 
work. 

I may cite three or four instances that 
have been recorded bearing upon the com- 
parative losses in the transmission of steam 
and of air. At the Jeddo tunnel, near 
Hazleton, Pa., compressed air at 60 pounds 
pressure was carried 10,860 feet, over two 
miles, and gauges at both ends of the pipe 
showed no difference of pressure. At the 
Marble Cliff, Ohio, quarries a line of pipe 
6, 300 feet long, with air at 80 pounds press- 
ure, showed no difference of pressure at the 
other end of the pipe. It would be impos- 
sible to make comparison with a steam pipe 
of the length of either of the above air 
pipes, because its function as a conveyor of 
steam would have ceased long before such a 
length was reached, so we must content 
ourselves with such samples of steam con- 
veyance a3 we can get. A practical test of 
asteam pipe used in open afr work gave 
this result: The temperature of the at- 
mosphere was about 382° Fabhr., total length 
of steam pipe 300 feet, of which 170 feet 
was 2 inches and 130 feet was 1} inches. 
With steam standing on the pipe and with 
no machinery in use the pressure in the 
boller was 85 pounds, and at the other end 
of the pipe the pressure was 70 pounds. It 
might be thought that with the steam 
standing in the pipe, and with none being 
drawo off from the farther end of it, the 
pressure at the two ends should have at 
once equalized itself, as it does with air in 
the pipe. This might be so if the steam 
were quiescent; but the fact is that in a 
case like this, even with no steam in use, 
there is quite a current in the pipe, espe- 
clally at the end near the boiler, the steam 
continually flowing along to compensate for 
the continual disappearance of it by con- 
densation. The accumulated water in the 
pipe also probably served as an obstruction 
to hold back the pressure. It is not as- 
serted that in this case the pipe was all per- 
fecily level, and it probably was not. At 
the Allegheny quarries steam was for a 
long time used for operating the rock drills 
aud other machinery. The steam was con- 
veyed 800 feet from the boilers, and with a 
constant pressure of 120 pounds maintained 
at the boilers the operation of the rock 
drills was so unsatisfactory that ‘‘ something 
had to be done about it.” An air 
pressor was put in and compressed air was 
conveyed through the same pipe, and with 
6) pounds air pressure maintained at the 
compressor, the drills were amply supplied 
and thelr action was in every way satis- 
factory. 

This brings us to see pretty clearly one 
place where, or one set of conditions, at 
least, under which compressed air is cheaper 
than steam. As to all the places where 
compressed air would prove to be cheaper 
than steam, I cannot attempt to enumerate 
them. The actual adoption of compressed 
air in the work of quarrying and in making 
open cuts in rock, where heretofore steam 
has been considered the only proper motive 
power, speaks for itself. The cases are now 
becoming numerous where compressed air 
has been adopted in place of direct steam in 
open air work, and in no case has the air 
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been abandoned, but all are united in the 
assertion that a great gain is accomplished 
by the substitution of the air for the steam. 
The extensive employment of compressed 
air in driving the machinery upon the vast 
works of the Chicago Drainage Canal, where 
the air is applied to the same machines that 
were previously operated by steam, and 
where the air is found so satisfactory and 
economical, constitutes a telling and world- 
wide advertisement for compressed air. 

There is danger that evidence so strong 
and conclusive may, to some extent, be 
used to defeat itself. It may be claimed 
that mining and quarrying and rock-cutting 
machinery in general is special and peculfar, 
and that the success and economy of the air 
in such a field does not warrant us in as- 
suming that it would be successful in other 
fields, and some might go so far as to argue 
that success here would even warrant a pre- 
sumption against its success in other fields. 
This is absurd, you know. The machinery 
employed is the universal steam cylinder 
and the reciprocating piston, and it may be 
operated indifferently by steam or by air. 
But to accommodate and convince the skep- 
tical, I may offer an instance of a widely 
different application of compressed air, and 
any one may judge whether it is not also an 
economical application of it. The follow- 
ing was contributed at the Montreal meet- 
ing of the American Society of Mechanical 
Engineers, in connection with my paper 
upon Compressed Air, presented at that 
meeting. It is furnished by Mr. Chas. D. 
Heggem, M. E., superintendent of the 
steam engine works of Russell & Co., at 
Massillon, Ohio: 

‘Compressed air has been used in these 
works as a means of power transmission for 
six or seven years, beginning with a 600- 
pound hoist and increasing from day to 
day until at present there are in operation 
26 five ton cranes, one cupola stock elevator 
and a large number of small hoists, varying 
from 400 pounds to 1,000 pounds capacity. 
Shears and punches in the boiler shop, where 
out of the way of the line shafting, are 
being operated by compressed air. One 
form of shear is applied to the cutting off 
of stay bolts in locomotive boilers. Here 
by the ald of compressed alr two boys may 
cut off 700 or 800 stay bolts per day of 10 
hours, which is far in excess of what could 
be accomplished by hammer and chisel as 
formerly used.” 

‘*It isin the foundry that compressed air 
is more especially of service, as its elastic 
action makes it very convenient in drawing 
patterns, closing flasks, etc.” 

‘‘The air is supplied by three compress 
ors. A10inch x 13 inch belt driven com- 
pressor runs constantly and supplies most 
of the air that is used. Tae working press- 
ure is from 60 to 70 pounds. A 74 inch x 
7-nch steam driven duplex compressor is 
operated by a pressure valve so that when 
the pressure of the air falls below 60 pounds 
this compressor is put in motion to supply 
the deficiency. The air supply is thus 
maintained automatically A smaller steam- 
driven compressor is kept merely as a re- 
serve in case of accident to either of the 
other machines. The air is stored in three 
reservoirs of 250 cubic feet capacity each, 
and these reservoirs are placed in those 
parts of the works where the greatest vol- 
ume of air is required. Owing to the in- 
termittent use of the air these compressors 
are able to furnish a sufliclent amount, and 
at a cost of something like $3 per day of 10 
hours.” 

‘‘The piping aggregates about 2,500 feet, 
and is 24 inches inthe main line with 14- 
inch and 1}inch branches. Two of the 
reservoirs are about 1,000 feet apart, but 
the pressure in each, as shown by the 
gauge, is the same.” 

I have mentioned thus far but one of the 
sources of loss of power in the use of steam, 
that of condensation. There is at least one 
other loss in the use of steam for power, 
and that without distant transmission, that 
is as great as the loss by condensation. 
This loss is found in comparing the possible 
steam plant, such as those that may be 
called the best in use, with the actual steam 
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plant, comprising boiler, steam pipe and 
engine, as it is all too frequently found in 
use. If one steam plant puts through the 
boiler only 12 or 14 pounds of water per 
horse power per hour, and another steam 
plant uses 50 or 60 pounds per horse-power 
per hour, or if one uses two pounds of coal 
per horse power per hour while the other 
uses 10 pounds, the latter costs in coal or in 
water more than 400 per cent. as much as 
the other, or realizes less than 25 per cent. 
as much power as the other. In practice, 
the extremes either of high or of low cost 
of power go beyond the figures that I have 
quoted. The examples of high cost are 
numerous and to be found everywhere, es- 
pecially in small plants. While steam power 
is so widely employed, and employed in 
this wasteful way without attracting notice 
or remark as to the wastefulness of it, why 
should the public, that is glad to accept 
such service, try to howl down the use of 
compressed air on account of the waste and 
cost of it, when even with the added service 
of a long distance transmission it does not 
cost as much as steam? Air not only does 
what steam cannot possibly do in conveying 
power to considerable distances, or in hold- 
ing itself ready for immediate use, no matter 
how suddenly or unexpectedly it may be 
called on, but it does it cheaper than steam 
actually does it. 

Many air-compressing plants are now in 
operation (and responsible builders can pro- 
duce them to meet any demand), that de- 
velop their power at the compressor upon 
two pounds of coal per horse-power per 
hour. The compressed air supplied by 
these compressors may be so employed as to 
realize 50 per cent. of the power developed 
at the compressor, which would be double 
the power realized from the fuel in the 
cheaper and commoner class of steam en- 
gines referred to above. This 50 per cent. 
of the original power could be realized from 
the compressed air without the device of re- 
heating it at the time of use. By reheating 
the air 80 per cent. of the original power 
may be realized, which puts the air in 
economy on a par with steam in the, let us 
say, average stationary steam engine. The 
air would be badly and wastefully applied 
if but 25 per cent. of the original power at 
the compressor, or 25 per cent. of the pos- 
sibilities of the fuel, were realized, as in the 
case of the too frequent small engine and 
boiler. 

It may be that compressed air has a rather 
unfair advantage of steam here, but it is an 
actual and practical advantage all the same, 
and it should be appreciated and taken ad- 
vantage of. If compressed air is employed 
for power transmission a central compress- 
ing plant is, or should be, employed where 
the fuel may be applied to the development 
of the power with the best economy, and 
after the compression the air may be trans- 
mitted with scarcely appreciable loss to con- 
siderable distances or distributed over large 
areas. Steam cannot be so transmitted, 
but, instead, if steam is used, small and 
wasteful boilers and engines must be scat- 
tered around at the places or near the places 
where the power is wanted. 

Besides the actual economy of fuel in the 
employment of a first class central plant, 
which the use of compressed air makes pos- 
sible, the saving of labor is another impor- 
tant item to be mentioned. If the air is 
employed, the labor of attendance {is all ac. 
complished by one or two men. If steam is 
used it means a multitude of small boilers 
and epgines, with one or two men for each. 
The cost and care of distributing the fuel, 
and often also of conducting the water toa 
number of separate points instead of to one, 
is often an item of considerable importance. 
We might also allude to the comparative 
costs of repairs and of the attendant delays 
under the scattered steam plant system, as 
compared with the corresponding expenses 
with the central air-compressing plant, but 
the difference in this respect must be self- 
evident. 

Compressed air, it need not be said, after 
what we have said, is cheaper than steam in 
many places, and should be used in many 
places where as yet it is not used. Not 
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only is it cheaper than steam in so many 
cases of actual power transmission, but it 
will doso many things ‘that steam cannot 
do that it would seem that every large 
manufacturing or mechanical establishment 
should have as part of its equipment a com- 
pressed air plant. Of the establishment of 
a general compressed air service in our large 
cities I cannot speak properly at the end of 
this article. 
a 
Apparatus for Testing Steam Gauges. 





By JAMEs F. HosBart. 





While it is possible to construct a steam 
gauge which will indicate pressure correctly 


from zero to the maximum indicated by the 
gauge, can be conveniently and accurately 
applied. 

The usual method of testing, as practiced 
by boiler inspectors, is to connect the gauge 
to be tested, and a gauge known to be cor- 
rect, to the terminals of a screw pump. 
Pressure is then applied, and the gauge 
reading is compared with the test gauge 
over the entire index scale. In using this 
method it is necessary that the test gauge 
be correct, and to be sure of this it must be 
frequently compared with a master gauge 
which is used for no other purpose than for 
such comparison. 

In turn the master gauge must receive its 
periodical comparison with some known 
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APPARATUS FOR TESTING STEAM GAUGES. 


for many years, if used under favorable 
conditions, it is not mechanically possible 
to make steam gauges which will remain 
accurate under the extreme variations of 
temperature and hard usage to which they 
are exposed. Especially is this true with 
the cheap and medium cost gauges made to 
supply the popular demand, 

It is necessary, then, to use the cheap 
gauge and to test and maintain its accuracy 
by frequent inspection and adjustment—if 
necessary. In order to properly test and 
adjust a pressure gauge means must be 
provided whereby known pressures, ranging 





standard, usually a column of mercury at 60 
degrees temperature. When great accuracy 
of gauge adjustment is necessary, quite 
elaborate calculations must be made in or- 
der to compensate for the variation of densi- 
ty of the mercury column, by temperature, 
the variation due to gravity differences in 
different latitudes, elevations, etc., but 
with the exception of temperature, none of 
these possible sources of error need be 
taken into consideration when testing gauges 
by mercury column. 

The engravings herewith presented show 
the engineer how to plan and construct for 
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himself a gauge testing outfit somewhat 
similar (although differing somewhat in « 
tail, especially in construction of the pum») 
to that used by the Hartford Steam Boi 
Inspection and Insurance Company, in the: 
home office at Hartford, Conn. 

Fig. 1 isa general view of the apparat 
as arranged for testing gauges, both hi! 
and low pressure, up to 400 pounds by me: 
cury column, and to 500 pounds by masicr 
gauge. In the engraving two mercury « 
umns and two master gauges are shoy 
the column f runs up in a glass tube 12 f 
long, and can be used for all pressures 
low 70 pounds per square inch. The cv. 
umn druns up in an iron pipe. Ordinary 
gas, water or steam pipe will do, anything 
may be used which will stand a maximum 
pressure of 400 pounds per square inch; tisis 
column has a height of about 60 feet. 

Owing to the impossibility of getting 
direct reading from a mercury colum 
varying between the limits of zero, and 6 
feet in height, no glass tube is used for tiis 
column, the pipe being substituted as abo, 
mentioned, and the reading done by mea: 
of a cord passing over a pulley and attache: 
to a float on the mercury. Iron pipe shou 
be used, for mercury sometimes combines 
with brass when the conditions are just 
right. 

The float o is made of iron; that metal 
will float on mercury. The index, on read 
ing clip shown at 7, is made of brass, ger 
man silver, or any other metal the con 
structor may fancy, or have on hand. The 
construction of these parts will be more 
clearly shown in the detail illustrations. 
The cord (and also the pulley at top of high 
column) is securely boxed up to protect it 
from dust, or meddlesome people. The 
cord boxing is shown at &, and a hinged 
front m swings open to allow the gradu 
ated scale / and clip n to be seen. 

The mercury boxes a and ? are of iron, 
cast in one piece and cored out as shown by 
14 in details. The pump e¢ is also fully 
described later, and is made of two cast- 
ings, the barre] and base, of brass «nd tron 
respectively, though if the base is made of 
iron it must be bushed with brass where 
water comes in order to make sure that 
no rust or sediment collects in the pump. 

For ease of construction this pump is 
made up with two ordinary check valves, ‘ 
and wu (Fig. 1), instead of having the valves 
usually supplied to pumps, with seats fin- 
ished in the base. A good deal depends 
upon the tightness of valve ¢, and it has 
frequently to be ground to a fit. No unions 
or “‘rights and lefts” are shown in the draw 
ing, and none are needed, as the three e! 
bows at lower ends of risers have their 
horizontal openings each cut with a left 
hand thread. The short horizontal pipes 
are, therefore, cut ‘‘right and left,” so that 
the pump or the mercury boxes may be 
readily removed without disconnecting 
more than a single piece of pipe each. 

The pipe ¢ is an overflow, and by open 
ing the valve in that pipe pressure is dis 
charged from either or all of the gauges or 
columns. In comparing a gauge under 
‘*falling pressure” this valve is made use of 
and being opened very slightly, the pressure 
falls very gradually, allowing time for a 
comparison of the gauges. A good deal of 
difference in the accuracy of gauges is fre 
quently noted during rising and falling 
pressures. Some gauges will run up all 
right, butare ‘‘out” from two to twent) 
pounds in coming down. This is due usually 
to construction of the gauge; cheapness has 
much to do with it. Lost motion is re 
sponsible for much of the difference, es 
pecially in some forms of gauges where n 
hair spring is used. 

The wooden shelf (Fig. 1) is three fe« 
long by twelve inches wide. Mahogany |: 
good enough (and none too good) for 4 
shelf. It is supported on the posts 7 and ¢ 
which are made of pieces of 1} inch pi; 
with flanges screwed on as shown. Th 
master gauges ¢ and j are attached as shown 
and go with the ‘low’ and “‘high”-pressur 
columns respectively (fand d). The gaug: 
to be tested is screwed on at p. This pip: 
is shown capped in order to illustrate thé 
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action of the two mercury columns under a 
pressure a8 shown. The milled disk g is 
simp!y for convenience in removing the 
gauge to be tested, and saves holding the 
pipe with a wrench, should pipe and gauge 
go into partnership. 

The pump is raised as shown to prevent 
water from being left in pipes after check 
valve caps and mercury box plugs have 
been removed. This precaution is neces- 
sary in cold weather, when the machine is 
not likely to be used, and is in danger of 
freezing. If possible, however, the gauge 
testing machine should be so located that it 
will never be exposed to a freezing tempera- 
ture. If it never goes below 60 degrees so 
much the better, and as the long pipe @ can 
be run upthrough the floors of a building 
inside of the partitions, if necessary, it can- 
not be much trouble to arrange for a very 
even temperature. 

The scales g and Z are calculated for a 
temperature of 60° Fabr. Another scale 
should be provided graduated for a tempera- 
ture of 80 degrees, as hereinafter described. 
With these two scales, known as ‘“‘summer” 
and ‘‘winter” scales, the temperature varia- 
tion can be closely adjusted and compensated. 

The pump (see pump details, Fig. 2) has 
a three-quarter-inch plunger, three-inch 
stroke. The cylinder forms the guide. 
There is no stuffing box, hydraulic packing 
being used as shown at 7, Fig. 2. Molds 
for making this packing out of plain leather 
disks are shown at 17 and 19, Fig. 3. The 
pump base (1, 2, 3, Fig. 3) is cast in one 
piece, cored out as shown, and requires lit- 
tle machining to finish. The straightway 
water hole, the threaded hole and counter- 
bore for barrel, and the pin hole being all 
the machine work required. The pump 
barrel must be finished all over, but the bore 
is perfectly straight and may be finished 
with a three-quarter-inch fluted reamer. 
Details of the barrel are plainly shown at 4. 

The plunger is equally plain: a $3 inch 
brass rod, 54 inches long, shouldered for 
half an inch to one-quarter inch at one end, 
and threyded at both, {s shown at 5. The 
packing nut 6 is slotted for the screw driver 
or may be squared fora wrench if preferred. 
The hydraulic leather packing 7 has an out- 
side diameter of } inch. The internal length 
and diameter must just fit over the nut 6. 

The pump lever 8 is 32 inches long, 4 inch 
thick, as shown at 8 a, and one end (8 2) is 
tapered and threaded to receive the wooden, 
leather or vulcanite handle 10 and nut 11. 
If a wooden handle is used the ferrule 9 
should be put on; this may be omitted with 
leather or vulcanite material. The lever and 
rod connection is shown at 12. If preferred, 
this may be cast whole with the plunger 5. 

The yoke guide link 13 may be molded in 
brass, or forged from steel, the latter being 
preferable, two pieces of 14x$ inch mild 
steel, welded together at one end, can be 
quickly forged to shape, and makes a 
stronger and more desirable form of con- 
struction. This link must stand a tensile 
Strain of 850 pounds, together with the 
friction of the pump which has not been 
taken into consideration. The section of 
metal around the hole at lower end of the 
link is not very heavy, and should be made 
of good material. The lugs between which 
the link is pinned (see end elevation at 3) 
were calculated for cast-iron; if made in 
brass, they can be cut down a little and the 
section of 13 correspondingly increased. 

The lever 8 is made 82 inches long, the 
short arm being 4 inches. Neglecting fric- 
tion, the power necessary at handle will be 
50 pounds to cause a pressure of 400 pounds 
on the plunger. 

he mercury box, shown by a and 2, 
Fig. 1, and in detail at 14, Fig. 3, is made of 
cast fron, cored out, and the only machine 
work on them is the reaming and tapping of 
two holes, and the drilling of one small hole 
ineach box. The small hole is the water 
Inlet and outlet. It is made small, not over 
ry Inch in diameter, in order that there may 
not be a sudden discharge of the column of 
mercury in case the waste water valve were 
Opened suddenly. 

Given a 60-foot column of mercury, and 
the sustaining pressure is suddenly released 
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by opening the half-inch discharge valve, 
that column of mercury will drop with a 
velocity that is astonishing, to say the least. 
Suppose, after the column had got fairly 
started, say it had dropped 10 feet, the dis- 
charge valve was suddenly closed, what 
pressure would be put upon the mercury 
boxes before the falling column of mercury 
is brought to a standstill? The ‘‘professor” 
can figure out that pressure easy enough, but 
for safety just drilla ;', inch hole as shown in 
the drawing, and there will be notrouble from 
—not water hammer, but mercury hammer. 

The plugged hole at top of mercury box 
is for introducing the mercury; also for drain- 
ing off water when danger of freezing is 
apprehended. The mercury boxes shown in 
Fig. 1 are about 4 inches (internal) diameter 
and 4 inches high. The boxes should be 
made large enough to hold sufficient mer- 
cury—and some to spare—to fill the tubes, 
and the boxes should also be strong enough 
to stand all the pressure that can be placed 
upon them, or in them. 

The calculations for the mercury boxes 
are as follows: Cross-sectional area of 4 
inch tube, .19635 square inch. Call it 0.2 
inch. Atube 12 feet high will therefore 
hold 288 cubic inches of mercury. One 
cubic Inch of mercury at 60° Fahr. weighs 
.4907769 pound, therefore it will require 
1413 pounds to fill the tube. This quan- 
tity will fill a 4 inch cylinder to the depth 
of about 2.3 inches. Allowing enough mer- 
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The thickness of iron then should be 
pretty close to § inch, and that thickness is 
used in the drawings. To enable the top 
and bottom heads to be made of about the 
same thickness, they are ‘‘ bumped” up on 
a radius equal to the diameter of the cylin- 
drical part of the mercury box. Probably 
the man who builds a mercury test column 
for his own use will not bother with 
‘*bumped up heads” or cast iron fancy 
mercury boxes. He will just cut off a 
section of wrought-iron pipe, screw on a 
couple of caps, tap in the tube and pipes, 
and call the job done. That is a good way. 
However, if a good looking job is desired, 
the drawing shows how to make it look 
well. 

In Fig. 3, diagrams 18 and 20 show how 
the tube is connected to the mercury box. 
A bit of rubber packing is put into 18, and 
screwed down upon 20, around the glass 
tube, exactly as a water line glass is at- 
tached to the ‘‘ combination ” attachment on 
a steam boiler. 

Diagrams 17 and 19 illustrate a form or 
mold for making the hydraulic (leather) 
packing used on the plunger. 17 is the 
mold, 19 the die. In using, a piece of wet 
leather is put over the hole in 17, and the 
die, 19, is forced with the leather around it, 
into the hole in 17, until the four distance 
pins come to a bearing. Screwing the whole 
business into a vise, or beneath the spindle 
of a drill press, is a good method of forming 
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Details of Mercury Bow, Float, Target and Packing Mold 
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APPARATUS FOR TESTING STEAM GAUGES, 


cury so that 33 per cent. shall remain in the 
box when the tube is full, requires 3.45 
inches depth of mercury in the fron box. 
The extra mercury is for the purpose of 
catching whatever dirt, oxide, etc., there 
may be present in the mercury or its con- 
taining vessel. It must be remembered that 
all dirt which gets into mercury will float 
on top instead of settling to the bottom as 
when water is dealt with. For this reason 
extra mercury is desirable as a dirt trap. 

The mercury box is therefore made 4 
inches high to compensate for the tube ex 
tension 20, which extends almost to the 
bottom of the vessel. Both mercury boxes 
are shown of the same size in Fig.1. This 
will answer when the 70 foot tube is of 
small diameter, but for $ inch internal diam 
eter, a box 6 Inches in dlameter by 7.6 inch- 
es high (three-fourths full) will be required. 
This is calculated upon the basis of 163.2 
cubic inches of mercury filling a 4 inch tube 
68 feet high, and answering to a pressure of 
400 pounds per square inch, 

The thickness of shell necessary to sus- 
tain 400 pounds per square inch must next 
be calculated. The process is the same as 
for steam boilers. 

Let a = thickness of metal, 

20,000 = tensile strength of cast-iron, 

10 = factor of safety, 
8 radius of shell (internal). 

Then : 

_ 400 x 10 «x 8 


= —— = .6 inch. 
20,000 





a packing. The leather left in the mold 
until dry will retain its shape for a long 
time. A simple punch and die may be 
used, but it does not give as good results as 
the apparatus illustrated. 

Diagram 16 shows the float used in the 
high-pressure mercury tube; the float is 
made of iron, and looks like a little sash 
weight. As ironis only a little more than 
one-half as heavy as mercury, it will be 
seen that the float will readily stay on top 
of the liquid metal. Diagram 15 is the 
target or clip used on the cord attached to 
float. The material used for this has already 
been described ; the little spring clip shown 
is for fastening the cord. It is nothing 
more or less than one of the clips that come 
with some kinds of suspenders for holding 
up the front of under-drawers. The clip is 
soldered to the target, or riveted, as the 
material used makes necessary. 

As shown in Fig. 1, it is necessary to re- 
set the target upon the cord every time the 
pressure is pumped up 25 pounds. There- 
fore, to test the high-pressure master gauge, 
pressure must be run up 25 pounds, then 
the target carefully set back to zero, 25 
pounds more pumped up, and another set- 
ting made. These operations must be re- 
peated until the required pressure is ob- 
tained. 

Considerable calculation is necessary to 
lay off a scale for a mercury column. It is 
easy enough for low pressures, but up to 
400 pounds it is considerable of a problem 
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to make the graduated index tell the truth 
within one or two pounds. This is because 
of the temperature and compression errors. 

As stated, a cubic inch of mercury at 60° 
Fahr. weighs .4907769 pound. In a tube 
one pound pressure of mercury would 
necessarily fill a section of the tube equal to 
1 + .4907769 = 2.037 inches high. The 
diameter of tube used makes no difference, 
therefore, the graduated scale must be 
marked off in divisions of 2.037 inches 
each, in order to represent pounds pressure 
per square inch. 

Temperature makes so much difference ~ 
that at different degrees 1 cubic inch of 
mercury weighs as follows: 


— 40° — .5661 pound. 
+ 382° —.4918 ‘“ 
+ 60° — .4908 ‘* 
+ 212° — 4836 ‘* 


If mercury at 80° weighs .4877 pound 
per cubic inch, the graduations must be 
205 inches apart per pound pressure, a 
difference of .03 inch. In 400 pounds this 
makes a difference of 12 inches, or between 
5 and 6 pounds. The columns must then 
have two scales; one graduated at 2.03 
inches per pound, another at 2 05 inches for 
80° temperature. These scales are called 
‘‘winter” and ‘‘summer” scales respect- 
ively. 

The errors resulting from compression 
and capillary attraction are so small that 
they may be neglected. 

For the instrument described above about 
14.2 pounds of mercury will be required for 
the low-pressure tube, and 80 pounds for 
the high-pressure column, making nearly 
100 pounds required. 

Some glycerine should be placed on top 
of each column of mercury; say a body 
2 inches high upon the column in the glass 
tube, and more than that on the tall column; 
this will protect the top of the column from 
oxidization. “Two inches of glycerine will 
be just about enough to cover the interior 
of the tube, and apparently disappears by 
the time the mercury reaches the bottom of 
the tube, but will collect again after the 
mercury returns to the top. 

In adjusting the height of zero on the 
graduated indexes, the tube p, Fig. 1, must 
be kept filled with water, as it is full when 
testing a gauge, and the hydrostatic press- 
ure exerted by a column of water two and 
one-half feet high, represents over a pound 
pressure per square inch. Hence the neces- 
sity of filling the pipes with water before 
adjusting zero on the graduated scale, to 
the level of the mercury. Still another 
source of error is in the fall of mercury 
level in the boxes as height of column rises 
in the tubes. 

Some of these errors balance each other, 
and the mathematical crank can have it for 
his job to figure out just how near they 
come to it. In spite of seeming variations, 
a good mercury column will work very 
close to correctness in gauge testing. It 
can be checked, if desired, by the addition 
of a dead weighted safety valve of exactly 
one square inch area of opening. A square 
hole surrounded by four knife edges, one 
inch long each, may be covered by a smooth 
plate, upon which the dead load is placed 
or suspended. Pressure greater than the 
dead weight cannot be pumped up with 
such an affair inserted in the pipe connec- 
tions, but it is a wet, nasty contrivance, 
and is soon thrown into disuse, and de- 
pendence placed upon the master gauge, 
checked once in a while by comparison 
with the mercury columns, 

ape 
New Engineering Hall at the Univer 
sity of Hlinois. 





November 15th was an important day at 
the University of Illinois, at Champaign. 
The occasion of the festivities was the in- 
auguration of the recently appointed prest- 
dent, Dr. Andrew 8. Draper, and the open- 
ing of the new Engineering Hall. The 
university as a whole as well as the new 
building was on exhibition. A1l buildings 
were open for inspection, and there were 
lavish decorations. 

The exercises of inauguration were held 
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at 2Pp.M. in Miiitary Hall. Gov. John P. 
Altgeld presided and presented an address. 
Five minute speeches were made by Peter 
Junkersfeld, president of the senior class, 
for the students; Prof. S W. Shattuck, for 
the faculty, and Hon. Chas. G Neely, class 
of ’80, president of the Alumni Association. 
Dr. Thomas J. Burrill, dean of the faculty, 
presented the certificate of election, charter, 
keys, and so forth, to President Draper, who 
then gave the inaugural address. The 
programme of dedication was presented at 
7.30 Pp. mM. President Charles Kendall 
Adams, of the University of Wisconsin, and 
Gen. William Sooy Smith, of Chicago, gave 
the addresses of the occasion. The presi- 
dent’s reception was held in Engineering 
Hall at 9 p.m. The railroads of the State 
gave reduced rates, and the numerous invi- 
tations sent out resulted in a large attend- 
ance. 

Dr. Draper’s experience as State Superin- 
tendent of Schools in New York, and in 
numerous other positions of equal respons!- 
bility, have given him a national reputation 
as an educator, and have eminently fitted 
him to be the head of this institution. He al 
ready has the confidence and hearty co-op 
eration of every one connected with the 
university. 

Engineering Hall is one of the largest and 
finest buildings devoted entirely to engineer 
ing education in this country, and is the 
handsomest building in the university 
group. It was built at a cost of $160,000, 
this amount being appropriated for the pur 
pose by the Legislature of the State of Illi- 
nois. The building has a front of 200 feet, 
with wings at either end 76 feet deep, while 
thecentral portion extends back 140 feet. It 
is four stories in height. The first story is 
of Cleveland sandstone, and the remainder 
are of buff-pressed brick, with terra cotta 
trimmings. The roof is of slate, with large 
skylights. The Mill system of construction 
is employed throughout. Plate glass win 
dows and Washington fir and polished oak, 
with other finishings in keeping, make the 
interior very attractive. Steam heat, me- 
chanical ventilation, gas and electricity are 
used. The architect of the building was 
Mr. G. W. Bullard, of Tacoma, Washing- 
ton, a graduate of the school of architecture 
of the University of Illinois. 

In the planning of the building the 
greatest thought and care have been given 
to the arrangement of the rooms, and the 
furniture also has been designed to meet the 
requirements of modern engineering. Large 
space has been given to cabinet and wall 
cases, and ample provision has been made 
for filing pamphlets, drawings, photo 
graphs, models, specimens, and so forth. 

The entire mechanical engineering depart- 
ment is under the direction of Prof. L. P. 
Breckenridge, and through his untiring ef 
forts it isone of the best in the country. 
The shops and laboratories are in separate 
buildings, while the class rooms, oflices, and 
so forth, have now been transferred from 
their old quarters in University Hall, which 
were long ago outgrown, to the third floor 
of Engineering Hall. 

The drawing rooms, which occupy the 
east wing, are large, well lighted, and fitted 
with drawing tables, which will accommo- 
date two students at atime. ach table is 
provided with four drawers, so that two sec 
tions may use the same tables; each table 
answering for four students. There are 
convenient wash bowls, towels, and tables 
for reference books, and adjoining the draw- 
ing room is aroom fitted with cases especially 
designed for filing drawings, catalogues, 
and so forth. Reference books, planimeters, 
beam compasses, and so forth, are also 
kept in this room. The drawing-room equip 
ment is complete, and the facilities for 
teaching machine design are unequalled. 

The west wing is occupied by the offices 
and studies of the professors, commodious 
recitation and lecture rooms, a seminary 
room, and a cabinet room, in which latter 
are kept on exhibition all sorts of engineer- 
ing specimens, pieces of ruptured boiler 
plate, sections of pump engines, valves and 
injectors, and framed photographs of ma 
chinery and drawings. 
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The mechanical engineering laboratory 
contains engines, boilers, pumps, condenser, 
anda large assortment of indicators, gauges, 
scales, thermometers, dynamometers, calo- 
rimeters, reducing machines, planimeters, 
and so forth. The mechanical engineering 
shops have large facilities for wood, found- 
ry and pattern work, forge work and ma- 
chine work. 

The laboratory of applied mechanics has 
testing machines of 200,000, 100,000 and 
10,000 pounds capacity, with a full line of 
apparatus for measuring extension, deflec- 
tion, and so forth, and for work in hydrau- 
lics, has stand-pipe, tanks, weirs, orifices, 
gauges, meters, motors and pumps. 

The electrical engineering laboratory is 
supplied with various types of direct and 
alternating current dynamos, storage bat- 
teries, measuring apparatus, arc and incan- 
descent lamps, photometers and numerous 
other appliances. 

=: 
LETTERS FROM PRACTICAL MEN. 
Failure of a Motor Shaft, 
Editor American Machinist : 

The accompanying sketch and detail 
weights refer to the armature shaft of an 
electric motor designed for intermittent 
service at speed from 0 to 725 R. P.M. 
The motor was subject to heavy jars and a 
great deal of vibration, and to partly re- 
lieve this strain it was supported on springs. 
All shoulders on the shaft were turned 
square, @. ¢., no fillet in the corner, 

After about six months’ service or 60,000, - 
000 revolutions of the shaft, it broke square 
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engine and a dynamo of similar capacities— 
notice the vast increase in size of the engine 
shaft. 

You say I forget the inertia stresses, etc., 
so marked in the steam engine. There are 
stresses often very abnormal in dynamos, 
v7. é., the large mass of the armature or re- 
volving field, as the case may be, is seldom 
in fair running balance, and in many cases 
the centrifugal forces amount to a surpris- 
ing figure. The armature may not be 
mounted so as to revolve in the center of 
the field, thus giving a continuous increase 
of bending moment which may vary in in- 
tensity as regards the service performed by 
the dynamo; in lighting machines the load 
being practically constant, while for street 
railway service the load is apt to vary from 
0 to 20 per cent. or more overload and very 
suddenly. 

Again, the electrical ‘‘ field” may be un- 
balanced, thatis, the poles do not all exert 
the same force on the armature. 

I think that the future practice will be 
towards larger shafts and balancing the re- 
volving parts so as torun perfectly at the 
given speed, and the machine as a whole 
will be designed by the mechanical engineer, 
while the electrical engineer will have to do 
only with the electrical functions. 

‘“Wacts,” 
Silicon Pig-iron,. 
Editor American Machinist : 

Under the head ‘‘Silicon Pig iron” in 
your issue of October 11th, I am asked to 
explain what seems to be an exception to 
my statements, that in foundry practice by 
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FAILURE OF A Moror SHarr 


off at the shoulder A JB, the fracture ap- 
pearing as shown: The outer band A 
finely crystalline and partly rusted about 
L’ wide at top and 2” at bottom. 

The second band # crystalline and 
bright, about 4'’ wide at bottom to 0 at top. 

The remaining space ( was coarsely 
crystalline except at D, where it showed a 
few fibrous patches. 

The of ordinary ma 
chinery steel, such as is generally used in 
machine shops. Analysis of drillings taken 
from fracture is as follows: 0.41 carbon, 
0.018 silicon, 0.205 phosphorus, 0.131 sul 
phur, 1.09 manganese. A _ second shaft 
broke after similar service and analysis was 
much better. A large steel firm recom 
mended the following analysis for shafts 
subject to like stresses: 0 20 carbon, 0.05 
phosphorus, 0.03 sulphur, 0.15 manganese, 
or even less. 

Had the shoulders been filleted, the shaft 
would probably have lasted a little longer, 
and this would have been better practice. 

The armature was made of two half hubs, 
with the sheet steel disks mounted thereon 
and held solidly together by six steel 
bolts. The hub was then bored out sv as to 
fit on the shaft by driving. After taking 
everything apart the shaft showed plain 
evidence of having deflected where sup- 
ported by the hub. The rated horse- power 
of this motor was about 40 at 500 R. P. M., 
the power being taken off both ends of 
shaft equally, so the torsional moment was 
small. 

In my opinion, the shafts of all dynamos 
in general are designed too small to give the 
best results. Compare the shafts of a steam 


shaft was made 


increasing the silicon in a foundry mixture 
the shrinkage is lowered, and vice versa. In 
other words, a record of the shrinkage of a 
half-inch test bar, will indicate whether 
silicon should be increased or diminished. 

Mr. Mathes overlooks the fact that my 
remarks apply to a mixture of fron in a 
foundry only. 

There is no given shrinkage for a given 
percentage of silicon. Different mixtures 
have different shrinkages though the silicon 
may be the same in each. Much less can 
we predict the shrinkage of a pig iron when 
we know its silicon. 

The blast furnace conditions vary to such 
an extent that it is not possible to explain 
the cause of the shrinkage of a pig iron by 
its chemical analysis. 

If a mixture of pig irons in a foundry 
gives us such castings as we require, all we 
have to do is to measure the shrinkage of a 
half-inch square test bar from such a mixt- 
ure, and if atany time the shrinkage goes 
up, increase silicon, or if it goes below the 
standard, we can use more scrap. Up to 
3.50 per cent. of silicon in a foundry mixture, 
it is correct to say that ‘‘ the higher the sili- 
con, the lower the shrinkage and chill.” Now 
let us examine the case cited by Mr. Mathes. 
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The silicon in his 4th sample is rath 
low for a silicon iron, while the 2 and 
3d correspond to about No. 1 Foundry. 
and the ist to No. 2 or No. 3 F dry 
pig-iron. : 

The writer states that he uses “ i cep’s 
test.” This test consists of a definite ro iting 
by which the peculiarities of an irov are 
made apparent to the eye. To use thi. test 


every essential feature of the routine must 
be followed. 
One essential in melting a pig-iron in q 


crucible, is to use a furnace about 30 ‘nchegs 
deep, with a tight ashpit, with Conne! «ville 
coke, and a blast of 2} ounces pressure. and 
itis better to cover the crucible. N of 
these features have been followed b: Mr, 
Mathes, and as a consequence his tes! bars 
are made from a highly oxidized iron, which 


is entirely different from the pig-iron. ery 
little silicon should have escaped, while he 
has lost from 11 to 21 per cent, or four or 
five times as much as could be lost in the 
worst cupola melting. So much depends 


upon conditions that I have discourage: the 
testing of pig-iron in a crucible. 

If Mr. Mathes’ foundry is running 4 
uniform mixture, and if he is using a } ‘rch 
test bar, and knows what the shrinkage fs, 
the best way to test either of the irons men 
tioned is to substitute itin his mixture for 
the nearest similar iron. If in his mixture, 
silicon is less than 3 per cent., whici {s 
undoubtedly the case, if he uses enough 
of the 4th iron to increase the silicon in his 
mixture he will find that the shrinkage will 
decrease. If it should increase he would 
at once know that the 4th is not a desirable 
iron by which to add silicon to his mixture, 

Detroit, Mich. W. J. Keep 


Tests of Cast-iron, 
Editor American Machinis: : 

In your issue of November 1st, Mr. West 
reviews the criticisms made on his paper by 
Mr. Cairns, and begins by showing a method 
of how to determine the expansion of cast 
iron at the instant of solidification. This 
method is radically erroneous, because it 
does not do what was intended, but only 
shows the expansion of the pieces of metal 
abutting against the ends of the hot casting 
(The Fig, 26, page 10, shows length of short 
arm of lever as 2 inches; Mr. West writes 
that it should have been 4 inch.) Hence, 
as block 2 was ? inch thick, and block J/ 
omitted, while flask at // was % inch thick, 
the metal in contact with hot test bar and 
expanding toward lever / was } + $= 1.125 
inches. Now these parts of metal were 
heated to at least 650° Fahr., ora temperature 
which will burn wood, as every foundry 
man knows, and assuming metal and flask 
to heat 90 degrees in foundry before pour- 
ing, this makes elevation of temperature of 
560° Fahr. As the coefficient of expansion 
by heat of cast iron (block P and flask being 
cast iron) is .0006 for every 100° Fahr., this 
will give linear motion at short end of lever 
= 1.125 x .0006 x 5.6 = .00378, or motion 
at long end of lever = .00378 x 156 = 0.539 
inch, or rather a little more than the total 
amount of motion which Mr. West has 
observed. Hence we see that without any 
contraction of the casting whatever, lever 
A would have moved fully as much as 
stated. Mr. West’s statement that motion 
is less rather than more, if cast in open sand, 
is as it should be, as more heat would be 
dissipated, and less communicated to the 
abutting surfaces. 

The assertion that chil) and casting m 
remain in contact until cold enough 
handle, is incorrect ; for no increase in depth 
of chill occurs, after the casting and cl 
have become so cold that the contraction of 
former draws it away from the latter. At 
this instant they have both so low a tem 
perature (and the that no further 
change occurs. If the casting were re 
moved from the chill immediately after 
solidification, the bar would still be so 
that the depth of chill would be decreased 
materfally. This latter does not occur in 
Keep’s method. Mr. West should bear 
mind that Keep’s method is in successf:! 
practical operation in many places at te 
present time, and that the chill test «5 
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obtained thereby is entirely satisfactory. 
It has been so for several years. 
Mr. West fails to understand that ‘‘exact 


indication” means only a relative amount, 
and by no means an ‘‘exact measurement.” 
Mr. Cairns evidently uses the word ‘‘ indica- 
tion” in its true meaning. An “ indication” 
jg merely a relative quantity from which 


the actual quantity can be deduced. A 
pressure gauge may give an ‘‘ exact indica- 
if load applied, but it does not actually 


tion 

carry or show the load itself. With this in 
mind. Mr. West’s remarks on this point may 
be dicregarded. However, Mr. Cairns’ asser- 
tion that the depth of chill of a} inch square 
par will ‘‘indicate exactly” the depth of 
chill in a roll of any diameter, is absolutely 
correct, for, having had some experience 
with the depth of chill of different sized 
rolls, and having determined how much a 
,inch square bar of same metal chills, he 


can with new metals tell exactly what 
depth of chill he may expect in various 
sized rolls, from the ‘‘exact indications ”’ 
obtained from a $ inch square bar. For ex- 
ample If a roll 30 inches diameter chills 
11 inches deep, and a $ inch square bar 
shows 0.183 inch chill; then, if a new metal 
gives 0. 183 inch chill in a + inch square bar 
it may be confidently expected that a 30 inch 
roll of this same metal will also show 1} 
inches depth of chill, if prepared precisely 
as first roll, and others larger or smaller a 
proportionate depth of chill. Hence in this 
case the measured depth of chill of $ inch 
test bar gives ‘‘exact indication” of depth 
of chill. From this we can also determine 
the probable chill which would be found 
in acasting of any other size. With any 
other size of test bar the depth of chill 
would be different, but might be an equally 
“exact indication” of the natural chill of 
the metal. 

The supposed new point claimed to have 
been discovered by Mr. West is an old 
established fact well known to every chilled 
wheel maker from the time the first chilled 
wheels were made. Mr. Keep particularly 
cautions sisers of his system to cast from 
the ‘‘ middle of the heat,” and at ‘‘ always 
the same temperature,” in order to insure 
uniform results. Let me ask Mr. West, 
‘“Why does every competent founder let a 
ladle cool off when tvo hut, or caution every 
one to use extreme haste when the cupola 
runs cold in making chill castings?” Has 
Mr. West ever worked in a chilled wheel 
foundry, and noticed with what extreme 
care the temperature of cupola and ladle 
is watched? 

If a founder cannot regulate the heat of 
his metal with certainty he is incompetent, 
and certainly should not be employed in 
making test bars. It is admitted that tem- 
perature affects results in chill, and that it 
must be carefully regulated and controlled. 
Now, if repeated trials show that uniform 
results can be obtained froma given kind of 
metal then the method used to obtain these 
results is correct and satisfactory. If, 
therefore, Mr. West will take up the many 
tests published by Mr. Keep he will find al 
most invariable uniformity and identity of 
depth of chill in a given kind of iron and 
equal uniformity in each separate grade of 


Mr. West will also find that this uniformi- 
so invariable that depth of chill as ob- 
tained by Mr. Keep’s method is entirely 
sufliclent to determine the silicon in a given 
Sample of iron. 

‘ir, West will also find that not only are 
these facts well-established, but, also, that 
the chill will decrease uniformly as the size 
t bar increases. These matters are all 


of record and obtainable by those who wish 

ep’s methods and apparatus are in use 
in a great number of places at the present 
day and as much or more in general ma- 
Chinery as in stove foundries. In the former 
there is no trouble in obtaining sound $ inch 
bars any more than in the latter, and if 


certain foundries have not been able to do 
is caused by their inexperience with 
kind of work. 


it did not look like advertising I could 
£lve along list of these various foundries. 
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Mr. Cairns’ assertion, ‘‘the fact that the 
round bar is cast on end condemns it,” is 
strongly combated by Mr. West, who says, 
‘I would say this is not borne out by my 
experience.” Nevertheless, in a paper read 
before the Western Foundrymen’s Associa- 
tion, October 24th, Mr. West makes the fol- 
lowing statements in the third and fifth 
paragraphs after careful investigation and 
repeated trial, viz.: 

“The writer’s (West’s) objects in pre- 
senting this series of tests are: First. to 
illustrate the fact that by casting test bars 
on end, we are using the best possible meth- 
od to obtain the natural strength of an iron, 
hence more uniform results and satisfactory 
comparisons, that are not attainable by cast 
ing test bars flat.” 

And in the very next paragraph: 

‘It was first planned to have all these test 
bars cast on end, so as to afford the most 
favorable conditions to insure solid bars, 
etc., but in starting with car wheel mixt- 
ures, difficulty was found in getting the 
half inch square test bars to ‘run,’ and as 
there were other strong irons I desired tests 
from, I changed the plan of casting and 
had all bars cast jlut, with an incline of 
two inches, the pouring gate being the high 
end.” 


Now, this definitive statement proves that 
the founders concerned had not sufticient 
experience, and were not able to do what 
others are doing daily asa mere matter of 
routine, with the same strong irons. In 
spite of this he goes on to say: 


“While it is to be regretted that the bars 
tested for this paper were not cast on end, 
still the principles involved have not been 
sacrificed in any wise. and the object of the 
paper is served as well for the end desired.” 


Now, it was Mr. West’s primary object 
either to prove what is stated above, or not 
to doit; if he really meant to prove his 
stand he should have adhered to his meth- 
od; if he discarded this method ‘‘the object 
of his paper” was not what he claims, and 
the ‘‘end desired” does not appear on the 
surface, and all information given in it is 
radically defective, from its initfal letter or 
figure to the end. 

But let us look further into this paper, 
which next is supposed to prove: 


‘Second, to exhibit the desirability of 
using around test bar as against the square 
bar in assisting to lessen erratic results, at- 
tain the iron’s best strength, and afford the 
best means to make comparison between 
rough round and turned test bars.” 


Out of all the square test bars reported 
by Mr. West, 30.4 per cent. were defective, 
against 343 per cent. of defective round 
bars. This shows that square bars are more 
likely to be perfect than round bars. 

This record also shows that this series of 
test bars was unfit for comparative test, as 
they were largely defective. 

Now, taking the figures of transverse 
strength and reducing all to the same size 
bar, we find that the 1-inch square rough 
bars are uniformly stronger than their planed 
mates, and that the turned bars are also 
weaker than the rough cast bars, as shown 
by the following table : 






DEDUCED AVERAGE STRENGTH OF BAR 1 
SQ. IN. AREA 
SQUARE BARS ROUND BARS 
1’ sq 1’ sq 1144 Ile 
rough planed rough. turned 
Gun metal 5 20 3056 CRG 194 
Chill roll 2.000 2 413 whi 
Oar wheel 2.820 2,687 » SHE 
Heavy machinery 2405 Gor » B09 
Light machinery 1,651 Psy ! 
Stove plate (7 1 803 1,518 
Sash weight (white 


iron) ct I 1,440 


Now, as it isa tolerably well established 
fact that rough bars are not as strong as 
finished bars, we must lay this discrepancy 
to the method of casting of these bars, and 
it is my opinion that casting a swell on the 
cylindrical bars, and then turning it off, is 
almost entirely the cause of this defect. It 
should be remarked that the above figures 
were obtained after rejecting those tests, 
which gave radically and palpably incorrect 
results. One point that {s shown with 
greater clearness than any other in these re 
sults of tests is this, that the test pieces, as 
a whole, were so defective as to be entirely 
useless for comparative purposes. 
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Nevertheless, let us examine the proof 
offered by Mr. West, by which he assumes 
to establish his last proposition, which 
reads: 

‘*Third, to prove the impracticability of 
using a half-inch square test bar to obtain 
any knowledge of the natural or relative 
strength of cast iron, or figure its value per 
square inch.” 

By examining his record, we will find 
that out of the 24 test pieces of inch 
square only 7 defective, or only 
29.2 per cent., as against 30 4 per cent de 
fective in large square bars, and 34.4 per 
cent. defective in his round bars. 

And calculating the strength of 1 inch 
square bars from the results he gives as 
those obtained from the small bars, we 
find the following loads required to break 
1 inch square bars 12 inches long, viz.: 


section 


Gun metal 3,262 Ubs. 
Chill roll 1,957 or 2,159 Ibs 
Car wheel 2.411 Ibs 
Heavy machinery 3.093 Tbs 
Light machinery 1649 or 3,682 Ibs 
Stove plate 1,493 Ibs 
Sash weight (white iron .1,468 Ibs. 


These tables clearly establish the fact that 
the small bars give better results than all of 
the larger square and round bars, because out 
of the twenty sets of averages of tests of 
large bars submitted, only seven show bet 
ter results than those obtained by 4 inch 
square bars. The quality of material shown 
in the case of these seven ‘‘specialty cast 
ings” appeared better in 4 inch square bars 
in six cases out of the seven 1 inch square 
bars, in four cases out of seven 14 inch 
rough round, and also in the 1} inch turned 
bars. 

A careful study of the figures given by 
Mr. West, and those deduced above will, no 
doubt, be found correct by those who are 
competent to judge, but I should like to 
say that the tests which were shown to give 
palpably incorrect results were thrown out; 
these are tests 14, 20, 21, 23, 24, 35, 37 51, 
52, 69. Where two breaking are 
given, these were deduced from separate 
tests, which varied considerably. 

All of these considerations and deductions 
prove to my mind very conclusively that 
Mr. West has not by any means established 
his propositions, much less disproved any- 
thing in Mr. Keep’s methods, and hence itt 
seems a waste of time and paper to refer to 
other points presented, except to call atten 
tion to Mr. West’s novel and obviously 
incorrect method of determining strength 
per square from transverse test re 
sults, Gus. C. HENNING 


loads 


inch 


The *‘Hyphen Corliss Engine at Ant- 
werp—Two Eccentrics on Corliss 
Engines, 

Editor American Machinist : 

[ have been very much interested in the 
Hyphen Corliss valve motion shown by C. 
W. Crawford in your issue October 11th, 
page 11. So far I have been unable to un 
derstand the arrangement of the 
and would be under obligations to you if 
you can make the matter a little plainer to 
me. 

I don’t see how the release is positive. We 
have just started a new tandem compound 
22 inches x 40 inches x 48 inches Corliss 
engine, weight 310,000 She is 
equipped with two eccentrics, and the ar 


latches, 


pounds 


rangement is all that W. E. Crane ever 
claimed for it. 
Wealso put two eccentrics on a 20 inch 


by 42 inch and she develops 75 horse-power 
more since the change, before failing to cut 
off. Tos. EuLiorr, 
Chief Engineer Atlanta Consolidated 
Street Railway Co. 
Atlanta, Ga. 


Kditor American Machinist: 

In connection with the letter of Mr. Elliott, 
who does not understand my sketch of a 
Corliss engine at the Antwerp Exposition, I 
have to explain that after examining the 
sketch as published in the AMERICAN Ma 
CHINIST of October 11th for a 
mistake, I find it correct in all essential re- 
spects. Perhaps I ought to have explained 
more fully that the cranks in front of the 
valve gear, to which the small reach rods 


possible 





7 


are attached, are attached to and act as one 
with the latches, and the latches are thrown 
inand out by the positive motion derived 


from the main eccentric rod. It is to be un- 
derstood that the T-shaped lever is mounted 
on and travels bodily with the vertical arm 
of the bell crank carrying both latches with 
it. Itis possible the eccentric rod may be 
attached to the top of the wrist-plate, and I 
think a rocker arm is used in the usual way. 
It is evident the main eccentric must be 
placed on whichever side of the shaft will 
give the correct motion to the bell crank ac- 
cording as the engine runs under or over. 
from memory, the 
original one having been confiscated, and is 
not made to scale; hence too much value 
must not be put on the proportions. The 
ends of the latches are segments of a circle, 
and the hooks also approximately circular, 
having the pivot of the latch for a center. 
The latches and hooks are plated with ‘steel 
and have a lap in gear of one inch, but this 
lap will vary with the point of cut-off. The 
guide block as shown {s attached to the pin 
of one crank and serves for a slide for the 
long reach rod. If I have failed to explain 
this gear to the satisfaction of all it is none 
the less excellent. It works admirably. 
Brazil, Ind. C. W. CRAWFORD. 


The sketch was made 


Connections to Indicator, 
Machinist : 

In your issue of November 8th, Mr. 
Torrey calls attention to the constant used 
in my article on long and short connections, 
stating that the constant fora 10'x12” en- 
gine, at 312 revolutions per minute, would 
be 1.485, and not .745, as used by me. In 
endeavoring to make my article as concise 
as possible, I did not dwell upon details as 
I should have done had I known the dis- 
cussion it would lead to. If, however, Mr. 
Torrey will look at the cut accompanying 
my article, he will see that with the pipe 
connection illustrated it was impossible for 
me to take cards from both ends of the cyl- 
inder. The mean effective pressures and 
horse powers given in my test were, there- 
fore, those of the head end of the engine 
only. To use the constant 1.485, which 
Mr. Torrey uses, is to assume the mean 
effective pressure in the rod end the same 
as in the head end, which, while approxi- 
mating the horse power of the engine, is 
not that recorded in the test. There are so 
many causes for variations in indicator 
cards that, as Mr. Torrey points out, the 
conditions should be carefully studied to 
make sure that observed differences are 
purely those due to alteration of connecting 
Epwarp J. WILLIs. 


Editor American 


pipes. 
Lubrication in that Remark- 
able Job of Milling. 


Feed and 


In our issue of the 8thinst. we gave an 
account of a remarkable job of milling 
being done at the shops of the Pratt & 
Whitney Co., in Hartford. When this ap- 
peared we received inquiries as to the direc- 
tion of the feed, and other particulars con- 
nected with the job, and in reply to our 
letter of inquiry, have been favored with 
the following letter from the Pratt & 
Whitney Co.: 


Editor American Machinist—DEAR SIR: 
We duly received your favor of 9.h inst , and 
beg tosay in reply, that the No 7double head 
milling machine was run a short time in the 

‘old way,” in which the cutters ran against 

the feed, but this took so much power that 
the ‘‘new way” was tried, in which the 
cutters ran with the feed, and less power 
was required, and the work was more 
quickly done, The cutters were lubricated 
with soda water, the pump delivering about 
three gallons per minute. The cutters and 
the plates were but slightly warm under 
this treatment. 

As an experiment, we substituted ofl for 
24 hours, using the same quantity per 
minute as of soda water, and the cutters 
and plates grew warm and warmer as time 
went on, until it was impossible to handle 
them without gloves. The lubricant was 
then changed to soda water, the cutters being 
still warm when the change was completed; 
and it was found on finishing the first plate 
that the cutters were comparatively cool. 
When two pilates had been milled, the tem 
perature had gone back to that found when 
this lubricant was used only. 
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The Desire of a Tool Builder. 





A tool builder whose business—or at least 
a large share of it—is in the line of fitting 
up factories with special machinery and 
tools for the economical production of small 
machines and appliances in large numbers, 
was saying the other day that a considera- 
ble portion of his time was taken up in try- 
ing to form conclusions as to what was to 
be the next new development in manufact- 
uring of that class. 

Years ago, guns and other small arms had 
claimed his attention ; then it was sewing 
machines; then typewriters; then cash 
registers, and now bicycles. One after the 
other these various articles had been first 
constructed experimentally in his establish- 
ment, and then as they became regular arti- 
cles of manufacture, he had in some cases 
taken contracts to manufacture them in 
large numbers or had sold the equipment 
for their manufacture elsewhere. 

Certain standard machine tools had, of 
course, been used in all the various branches 
of work, and the only changes in them had 
been such improvements as could be de- 
vised from time to time, but there was a 
considerable proportion of the work which 
was special, a large class of machines and 
tools used in typewriter manufacturing, 
for instance, being entirely useless on bicycle 
work and vice versa. 

As a tool builder, he was, of course, glad 
of this, for his business depended largely 
upon his ability to produce machines and 
tools adapted to new conditions—conditions 
for which the older machines and tools were 
not adapted ; and if he only had the power 
of looking into the future a little further to 
see what was coming, and thus be enabled 
to prepare for it, he would be somewhat 
happler—or less miserable. 

We frequently see references to the im- 
portance and necessity for business men 
looking into the future as far as possible, 
but a machinery manufacturer has all the 
incentive to do this that other business men 
have, besides some others that are peculiar 
to his business, and that ordinary business 
men do not have. 

a aes 
The Report of the U. S. Strike Com- 
mission. 





We have received an advance copy of the 
report of the U. S. Strike Commission, ap- 
pointed to investigate and report upon the 
Pullman strike, and have carefully read it. 
We advise every one of our readers who is 
at all interested in public questions to do 
the same, if possible, and we especially 
caution them against forming an opin- 


ion about the report from newspaper ex- . 


tracts and comments upoa it, many of 
which we believe to be grossly unfair and 
misrepresenting. The fact is that too many 
newspapers during the time the trouble was 
going on lost their heads—seemed to think 
that the foundations of government were 
about to be overthrown, and that they could 
prevent this by simply frothing at the 
mouth, and misrepresenting things. Some 
of them seem to think now that in order to 
appear consistent they must villify the com- 
mission and misrepresent its report. 

As a matter of fact, the report seems to 
us to be a very calm and impartial one, and 
we wish that every citizen could read it 
entire, and form his own opinion upon it. 

In the report both sides to the contro- 
versy are criticised. It is declared that the 
demands of Pullman employes for a restora- 
tion of the wages of 1893 were unjustified 
by the conditions of business at the time 
the demand was made. The acceptance as 
members of a railroad organization, of men 
employed in building and repairing cars, 
and the subsequent taking up by that 
organization of a dispute between these 
new members and their employers are con- 
demned. It is stated that the evidence 
shows that the officers of the American 
Railway Union were opposed to the strike 
in the beginning, and that though they ad- 
vised against violence, and endeavored to 
prevent it (most of this being done, accord- 
ing to the report, by hoodlums and mobs 
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composed of people who had no connection 
with railroads or organizations), the organt- 
zation was yet, morally, largely responsible 
for this violence, because it was carrying on 
an unwarranted contest, which in the cases 
of some roads and their employes was in 
violation of previously made agreements 
between the companies and their men. 

On the other hand, it is declared that the 
Pullman employes had good and sufficient 
reason for dissatisfaction. The paternal 
system in vogue there is condemned, and 
the arbitrary and inconsiderate treatment of 
employes is criticised. Especially is the 
course of the company’s officers with re- 
spect to efforts at conciliation, arbitration, 
etc., condemned, particularly when these 
efforts were made by The Civic Federation 
of Chicago, ‘‘composed of eminent citizens 
in all kinds of business, and from all grades 
of respectable society.” 

The portion of the report which in some 
respects will have most interest for the gen- 
eral public and the student of civic ques- 
tions, is that in which the nature and ob- 
jects of the General Managers’ Association 
are set forth. This, it seems, is an associa- 
tion of 24 railroads entering Chicago. It is 
declared to be an unincorporated association, 
having no sanction in law, and exercising 
powers which would never be granted by 
the people to any corporation. It is shown 
by the testimony of its own members that 
it has virtually constituted a gigantic com- 
bination of railroad companies, controlling 
not only the wages of employes, but also 
other matters, such as rates, treatment of 
patrons, etc., and is in short ‘‘ an illustra- 
tion of the persistent and shrewdly devised 
plans of corporations to over-reach their 
limitations and to usurp indirectly powers 
and rights not contemplated in their char- 
ters and not obtainable from the people or 
their legislators.” 

We have given only the most prominent 
points covered by the report, and have 
tried to do this fairly. We are in no way 
responsible for the opinions expressed in it. 
They are simply matters of official record 
and are of interest to every American. We 
hope our readers will avoid forming con- 
clusions regarding it made up from reports 
and criticisms inspired by obviously unfair 
motives, eithera desire to make it appear 
that in all respects and everywhere the men 
were right, or, on the other hand, that Pull- 
man, Wickes, and the General Managers’ 
Association were justified in all they did, 
the latter effort palpably inspired in many 
cases by railroad passes in the pockets 
rather than by good judgment and a desire 
to be candid, temperate and fair. 

Se aa 

There are a number of ways of appro- 
priating to one’s self the results of others’ 
labor which, while they are not usually 
classed as stealing outright, yet in principle 
(or in lack of it) are the same thing. When 
an editor boldly appropriates our editorial 
articles and publishes them, verbatim, as 
his own, we know how to classify the acts 
of such a bad man; but when, instead of 
doing this, he takes our editorials and, using 
our ideas one after the other in their order, 
appropriates them for his own, simply 
clothing them in different, and, sometimes, 
we feel bound to say, much finer language, 
this, it seems to us, partakes of all the 
elements of unjustifiable appropriation 
without the extenuating feature of bravery 
—of boldly facing the consequences of 
wrong-doing. 

Ideas (as our readers long ago discovered, 
probably) are not so plentiful with us that 
we can take pleasure in seeing them thus 
appropriated, and when two of our editorial 
articles are thus treated in a single issue of 
a contemporary (7/e Age of Stcel) we feel 
moved to observe that the proprieties are 
somewhat violated. For a year or more 
past we have been noticing similar practices 
upon the part of our appreciative and dis. 
criminating contemporary, else we would 
still longer hold our peace. 

*=>e 





Several times we have commented on the 
fact that railroad companies who incited 
their men to fight for the possession of 
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crossings, or to prevent crossings being 
laid, were setting an example of lawlessnegg 
and anarchy, and should be dealt with ae. 
cordingly. Something of this kind was 
done not long ago in Massachusetts, where 
some employes of the Old Colony road were 
sentenced to jail for being implicated {py 
the Abington riots in August, 1893. They 
had tried to prevent an electric rallroaq 
from making a crossing. There are work. 
ingmen, railroad officials, college stucents, 
and others who seem to need to be teught 
that Jaws must be enforced and good order 
preserved, and that to make exceptions to 
this is dangerous, and in the end disas' :oug, 

--- >> 


Death of Chas. G. 


Chase. 





Charles G. Chase, president of the Magop 
Regulator Company, died in Brookline, 
Mass., November 8th, at the age of 67 jy carg 
Besides Mr. Chase’s interests in the com. 
pany spoken of, he had been extensively en. 
gaged in mercantile pursuits, and he en. 
joyed the confidence and highest regard of 
all who knew him. 


pSTIONs ix An 5) 
{jus ~oSINSWERS. 








Questions of general interest relating to subjects dis. 
cussed in our columns will receive attention i this 
department. The writer's name and address s/cmld 


always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on @ sej crate 
sheet. 


(5386) C. V. A., Baltimore, Md., writes: 
Please let me know who is the publisher of 
Peak’s Naval Architecture. A.—This is one 
of Weale’s series, published by John Weale, 
London, England. It can be obtained from 





any dealer in technical works in thi: 
country. 
(587) C. H., Brooklyn, N. Y., writes: 


Kindly give the addreas of the nublishers 
of Reed’s Engineers’ Hand book, «nd where 
it can be obtained. A.—The pub! ishers are 
Thomas Reed & Co, 184 High street, West 
Sunderland, Eng land. It can be obtained 
from any ia in technical works in this 
country. 


(588) J. J. A., Cannon Falls, Minn., 
writes: Please inform me how to lay out 
the iron for a smoke-stack made of different 
gauges of iron. I have always had trouble 
when changing from one gauge to another. 
Please give hints to go by. A.—We pre. 
sume you refer to cviedtieal smoke stacks 
made out of inside and outside courses. 
The rivet holes should be laid out by 
templates, or regulators, as these are fre- 
quently called in boiler shops. These regu- 
lators are generally made of wood about 
2 to 24 inches wide, and about ;4, inch thick. 
Along the center line a row of rivet holes 
are laid off, and these holes are then trans- 
ferred to the sheet by means of a marker 
whose diameter fits the holes nicely. To 
lay out the regulator for the circumferen- 
tial seam, say, for the outside course, estab- 
lish the position of the two extreme holes, 
the distance between the centers of these 
holes must be equal to the circumference 
of acircle whose diameter is equal to the 
outside diameter of this course, minus the 
thickness of iron. If the thickness of the 
iron is + inch, and the outside diameter of 
the course is 15 inches, then the distance 
between the centers of the extreme holes 
must be (15 — +) X 3.1416 = 46.83 inches. 
Draw a straight line between these centers, 
and divide this distance into as many eq) ual 
parts as there are rivets, the number and 
diameter of rivets in the seam will wepet i 
on the thickness of the iron. Through e: 
point of division a hole is bored to suit ‘he 
diameter of the marker. The positions « 
the hoies are then transferred to the iron by 
laying the regulator in the proper positin, 
care being taken to have the row of hvo'es 
perpendicular to the center line of the ver- 
tical seam. For the inner course a separ: te 
regulator will have to be made. The dis 
tance between its extreme holes must be 
equal to the circumference of a circle whose 
diameter is equal to the inner diameter of 
the outer course, minus the thickness of ‘he 
metal. If the outer diameter of the outs de 
course is 15 inches, and the thickness of 
the ironis } inch, then the inner diameter 
of this course will be 15 — 4 = 144 inches. 
If the thickness of the iron for the inver 
course is also } inch, then the distance !e- 
tween the extreme holes on its regulator 
will be (143 — 4) x 8.1416 = 44.76 inches. 
The distance between the extreme holes ‘8 
then divided into the same number of eq':4! 
parts as there are on the first regulator. If 
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these regulators have been correctly laid 
out and correctly placed on the sheet for 
transferring the holes you will have no 
difficulty in making the rivet holes meet. 


(539) E. A., Chicago, Ill., writes: Kindly 
reprint as much as you can of the article of 
« \What to Study and How toStudy,” which 
appeared in one of your issues, and which 
‘lid not get. I desire to study in the 
evenings, and desire to get the books named 
in the article. A.—This article appeared 
jn our issue of February 19, 1891. of which 
the following are extracts: ‘‘It is not an 
easy matter to lay out a course of study to 
unknown persons; what may suit one may 
not suit another, and to recommend books 
is very perplexing, there are so many good 
pooks to select from that space will not 
permit us to name them all. It is therefore 
only just to say that the books which we 
shall mention are by no means the only 
good ones, they are simply a few of those 
which we have used, and with which we 
are familiar. One of the principal duties 
of the mechanic is to shape material to some 
form which is usually indicated on a draw- 
ing. It is therefore of the greatest impor- 
tance that he should be able to read a draw- 
ing. Before much progress can be made in 
the sclence of drawing the principles of 
elementary geometry should be mastered, 
and for this purpose ‘Elementary Geom- 
etry,’ school edition, by Prof. E. Olney 
(1), may be used. For the study of geom- 
etry the student should provide himself 
with a drawing board, T and set squares, 
and drawing instruments, and work out all 
solutions of the problems, which should 
finally be inked in. Neatness and accuracy 
should be cultivated from the start, which 
will tend to stimulate the interest in the 
study of this important branch of mathe- 
matics. Elementary geometry treats on the 
development of all laws relating to space 
and rules by which portions of spaces can 
be best compared with each other. The 
position of geometrical magnitudes are de- 
termined by referring them to two planes, 
called the planes of projections. For an 
explanation of these methods we must take 
up descriptive geometry, which is but a 
development of those general methods by 
which lines, surfaces and solids may be 
presented to the mind by means of draw- 
ings. This study is by no means a difficult 
one to a person whose reasoning power has 
been developed, but to the beginner it may 
prove to be a stumbling block. It will 
therefore be better to defer this study until 
others have been mastered. For designing, 
a knowledge of algebra is necessary. There 
are many good books treating on this sub- 
ject, but since we have mentioned Prof. E. 
Olney’s geometry, it will probably be as 
well to get the ‘Complete Algebra,’ by 
same author (2). It is alsoimportant that 
mechanics should know something of the 
laws and physical properties of matter, and 
those phenomena that depend on physical 
changes. For this study beginners may 
use ‘Elements of Natural Philosophy,’ 
by E. M. Avery (3). The science of me- 
chanics treats of motion and equilibrium of 
bodies caused by the application of force. 
Since there are three conditions of matter— 
solid, Hquid and gaseous—it is convenient 
to divide the general subject into three 
branches: ist, the mechanics of solids; 
2d, the mechanics of liquids, called hydro- 
statics ; 8d, the mechanics of gases, called 
pneumatics. These branches are of great 
importance to practical men, and they 
should not be satisfied with the knowledge 
obtained from an elementary work on 
natural philosophy. Itis therefore advisa- 
ble to procure other books, which treat on 
mechanics, ‘Theoretical Mechanics,’ by 
J E. Taylor (4), and the ~° Principles of 
Elementary Mechanics,’ by Prof. De Volson 
Wood (5), should be studied. After these 
studies, ‘Descriptive Geometry.’ by C. 
Davies, should be taken up (5). Then 
should follow the ‘Strength of Materials,’ 
by Sir John Anderson (6) The books we 
have mentioned so far are comparatively 
cheap, plainly written, and are not only 
well adapted to the wantsof mechanics, but 
are useful to those who wish to become 
engineers. After the student has become 
thoroughly famillar with these subjects he 
will have no difficulty in understanding 
more advanced works on engineering. 
‘Mechanics of Machinery,’ by A. B. W. 
Kennedy (7); ‘Text-book on Steam and 
the Steam Engine,’ by Prof. A. Jamieson 
(8); ‘Manual of the Marine Engine,’ by 
A. E. Seaton (9); ‘Indicator Practice, and 
Steam Engine Economy,’ by F. F. Hemen- 
way (10); ‘Treatise on Steam Boilers,’ 
by R. Wilson (11); ‘ Practical Treatise on 
High-pressure Steam Boilers,’ by W. M. 
Barr (12), and ‘Elements of Machine De- 
sign,’ by Prof. W. C. Unwin (13), are useful 
books to have. For thé more advanced 
course of study we recommend ‘ Mechanics 
of Materials and of Beams, Columns and 
Shafts,’ by Prof. M. Merriman (14); ‘Hy- 
draulics,’ * Roofs and Bridges,’ ‘Graphic 
Statics,’ all by the same author (15); and 
‘Theory of the Construction of Bridges 
and Roofs,’ by Prof. De Volson Wood (16). 
It is not necessary that the whole geometry 
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should be studied before any other subject 
istaken up. After the first part of geom- 
etry has been mastered, algebra may be 
commenced, and the two branches studied 
conjointly, until the introduction and the 
beginning of Part I., say. up to page 27, in 
the algebra we have mentioned, have been 
studied and are thoroughly understood. At 
this stage the student will perceive the 
advantages of geometry and algebra, he will 
be able to read and understand some of the 
simpler works on engineering. which, other- 
wise, may be to him sealed books. At this 
stage it may be a kind of relief to take up 
natural philosophy. The books marked (1) 
(2) (3) are published by Sheldon & Co., 
New York and Chicago; (4) (6), by Long- 
mans Green & Co., New York; (5), by A. 
8. Barnes & Co., New York ; (7), by Macmil- 
lan & Co., New York; (8), by Charles 
Griffin & Co., London, England ; (9), by D. 
Van Nostrand Company, New York; (11), 
by Crosby, Lockwood & Co., London, Eng 
land ; (12). by Yohn Brothers, Indianapolis; 
(13), by D. Appleton & Co., New York. 
All the other works are published by John 
Wiley & Sons, New York. All these books 
may also be obtained from any dealer in 
technical works.” 


(540) E. M., Providence, R. I., writes: 
Kindly explain how to lay out the tapered 
course between two pipes, as shown in Fig. 
1. I have not seen this explained in any 
book. A —Draw an end view of the ta- 
pered course, as shown in Fig. 8. Divide 
the small semi circumference a dg into six 
equal parts—a greater number will give 
more accurate results ; also divide the large 
semi-circumference a’ dd’ g' into the same 
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number of equal parts. Join the points of 
division } and 2’, c and c’, etc., by straight 
lines ; these represent elements of the sur- 
face. The next step will be to show these 
lines in Fig. 1; this is done by projecting 
or squaring the points 6’, c’, etc., over to 
the line A’ G’. and thus obtain the points 
3 O', etc. Also square the points 4 ¢, etc., 
over tothe line A G@ and thus obtain the 
points B. C. etc.; and then join the points 
Band B,C and C’, etc, by straight lines, 
which will represent the lines } 4’, cc’, etc., 
in Fig.8 Of all these lines in Fig. 1, we 
see the correct lengths of two only, namely, 
A A' and GG’ For laying out the sheet, 
we must also know the correct lengths of 
the lines BB’, UV C, etc. These lengths 
are found as shown in Figs 2, 3, 4, 5 and 6, 
thus: To find the correct length of the 
line B B’, draw the line B' O. in Fig. 2, 
and make its length equal to the distance 
between the lines A G and A’ @’, that is, in 
this example, 22 inches. At the extremity 
O draw a perpendicular line O B”’ and make 
its length equal to//’,in Fig.8. Join the 
points B’ and B'"' by a straight line; this 
line will show the correct length of B B’, in 
Fig. 1, or, of course, the correct length of 
bd’, in Fig. 8. Ina similar way, we obtain 
the correct lengthsof CC’. D D’. etc.; we 
simply lay off lines 0” O, D’ O, EL” O and 
F' O, a8 shown in Figs. 3, 4, 5 and 6; the 
length of each one of these lines must be 
equal to 22 inches, and on the extremities O 
we erect perpendiculars 0 C0’, O D'’, O H'" 
and O F”’, whose lengths are respectively 
equal to cc',dd’, ee and ff.in Fig. 8. 
Then join the points (and (’’, D’' and 
D'"”, etc., by straight lines, which will show 
the correct lengths of ( 0’, DD’, etc., in 
Fig.1. For the development of the sheet, 
we also need the auxiliary lines ab’. dc’, 
c d', etc., drawn from one of the extremities 
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of the lines a a’. b }', cc’ to the opposite ex- 
tremity of the next line, as indicated in 
Fig. 8 by the dotted lines; these are also 
shown dotted in Fig. 1. The correct length 
of these auxiliary lines must also be found, 
and the method for finding these lengths is 
precisely like the method of finding the 
lengths RB’ B’, 0” C'", ete.; namely, in 
Figs. la, 2a. 8a, etc., set off the hort- 
zontal distances a, /, », h, ¢,, h. etc., 
equal to 22 inches. and on A erect perpen- 
diculars 7b. he, hd, the lengths of which 
must be respectively equal to ab’, dc’, ed, 
etc., in Fig. 8, join the points a, and 3, ,, 
and ¢,c,, and d, etc., by straight lines, 
which will be the correct lengths of the 
auxillary lines. We have now all the data 
required for the development of the sheet 
as shown in Fig. 9. Draw the horizontal 
line a’ a’ and make its length equal to A 
A'in Fig 1. From qa’ as a center and with 
a radius equal to«,, 5, (Fig. 1 a) describe a 
short arc, from a’”’ as a centerand with a ra- 
dius equalto a’ in Fig 8 describe another 
arc cutting the former in the point 0'’. 
From /’” as acenter and with a radius equal 
to B’ B'" (Fig. 2) describe an arc, and from 
a’ as acenter and with a radius equal to 
a b in Fig. 8, describe another arc cutting 
the former one in the point ’, join >” and 
b” by a straight line J’ 0’’, which will be 
the correct location of the element / 4’ inthe 
development, and the extremities J’ and 
b’” will be points in the bounding curves. 
In a similar way the element c’ c’” in 
Fig. 9 is located, thus: From the point 0’ 
as a center and a radius equal to dc, (Fig. 
2 a) describe an arc, and from 0’ as a cen- 
ter and a radius equal to 0’ c’ (Fig. 8) de- 
scribe another arc, cutting the former one 
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1B 
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in the point ¢’’. From c’’ as a center and a 


radius equal to C” C’” (Fig. 3) describe an 
arc, and from /’’ as a center and with a ra- 
dius equal to / ¢ (Fig. 8) describe an are cut- 
ting the former in the point c’; join c’ and 
ce’ by astraight line which will be the cor- 
rect location in the development of the ele 

ment cc’. In precisely the same way all the 
other elements are located in the develop 

ment and curves drawn through their ex- 
tremities a’’, b'”, c’’’, etc., and a’, b’,c’, 
etc. The last line gy’ g'’’’ is equal to G Gin 
Fig. 1. Fig. 9 is the development of one- 
half of the sheet, the other half is an exact 
duplicate. Since we have divided the semt- 
circumferences in Fig. 8 intoequal parts the 
distances wa” }'’. Lc’, ed’, etc., must also 
be equal and the same remarks apply to the 
distances a’ 5’, b'” c'", ce’ d'", etc.; all the 
former are, of course, equal to a } in Fig. 8, 
and the latter distances equal to a 4 in 
Fig. 8. The same letters in the different 
views represent one and the same point, so 
that the whole construction can be readily 
followed. The lengthy description we have 
given may seem to make the method a very 
complicated one, but this is not the case; if 
once the principles are understood, the 
method will appear to be very simple. It 
consists simply of locating in the develop- 
ment elements of the surface by means of 
auxiliary lines, and then joining the extrem- 
ities of the elements in the development by 
curves. For practical work the lines BB’, 
C Of, etc., need not be drawn, all we need 
Fig 1 for is to get the length A A’ and 
GG. Figs. 2, 8, 4, etc., can all be com- 
bined into one figure, and Figs. 1 a, 2 a, 
etc., canalso becombined in one figure. The 
reason for showing separate figures was to 
avoid confusion This method, generally 
called the method of triangulation, is appli- 
cable to a great variety of work. 
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New Gear Book free. Grant; see page 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
Fine pat. work. H. Cooper, 118 William St., N.Y.C. 


Pattern and Brand Letters. 


Pc! ytione, A variety of sizes 
da styles, a 


Heber Wells, 157 William St., N 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt.3s8 Cortlandt St., N.Y. 


_ Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J 


Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt street, N. Y. 


Match machines for sale, splint cutters, coilers & 
unloaders. Ll. L. Hawkins, bld’r, Waterbury, Conn. 


Our loose pulley oiler saves you labor, annoy- 
ance, money. Kridler Mfg. Co., Grand Rapids, Mich. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices. and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, @onn. 

Emery. emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When ina hurry, buy of The Tuanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, ete.; machinery name plates in brass 
and aluminum, 


“Binders” for the AMERICAN MACHINIST, Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers. while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F Hemenway. Contains plain directions for 
using the indicator and making all required ealeu- 
lations from the diagram, also the principles of 
economy in operating steam eovgines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by Jobn Wiley & Sons, 53 East 
Tenth street. New York. 


* Modern Locomotive Construction.” By J. G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are econ- 
sidered from a practical standpoint. It contains 
i lustrations of details made trom working draw- 
ings, accompanied oy plain directions for design 
ing, and rules and tables for construction. Adapted 
to office and shop use. Priee, $10. Published by 
John Wiley & Sons, 53 East lenth street, New 
York, 


Second Meeting of the Society of Naval 
Architects and Marine Engineers, 
The Second General Meeting of the So- 
clety of Naval Architects and Marine Engt- 
neers took place in New York City on the 
15th and 16th inst., in the auditorium of 
the American Society of Mechanical Engi- 

neers, 12 West Thirty-first street. 

Exceedingly interesting and valuable 
papers were read before a very large at- 
tendance. The officers elected for the en- 
suing year are: 

President —Clement A. Griscom, Esq. 
Vice-Presidents.—Charles H Cramp, Esq ; 
Poilip Hiechborn, U 8. N.; Chas. H. Lor- 
ing, U SN (retired); Richard W Meade, ° 
U. 8. N.; George W Melville, U. S N.; 
George W. Quintard. Esq ; Irving M Scott, 
Esq.; Francis A. Walker, Esq.; Wm. H. 
Webb. Esq ; Theodore D. Wilson, U 8. N. 
Members and Associate Members of Couneil.— 
Francis T. Bowles, U. 8. N.; French E, 
Chadwick, U. S. N.; Frank L. Fernald, 
U.S. N.; H. Taylor Gause, Esq.; Nathanfel 
G. Herreshoff, Esq.; Thomas W. Hyde, 
Esq.; William H. Jaques, Esq ; John C. 
Kafer, U S. N (retired); Frank B King, 
Esq.; Frank E. Kirby, Esq ; Jacob W. Mil- 
ler, Esq.; Lewis Nixon, Esq.; Calvin B. Or- 
cutt, Esq ; John F. Pankhurst, Esq.; Har- 
rington Putnam, Esq.; William T. Sampson, 
U. 8. N.; Horace See, Esq.; Edwin A. Ste- 
vens, Esq.; E. Platt Stratton, Esq ; Steven- 
son Taylor, Esq.; George E. Weed, Esq; 
Frank W. Wheeler, Esq. Hzecutive Com- 
mittce —Francis T. Bowles, U. S. N., chair- 
man; Washington L. Capps, U. 8. N., er- 
officio; H. Taylor Gause, Esq ; Clement A. 
Griscom, Esq., ev officio; Lewis Nixon, 
Esq.; Harrington Putnam, Esq.; Edwin A. 
Stevens, Esq. Secretary and Treasurer.— 
Washington L. Capps, U. 8. N. 
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society to be in a very flourishing condition, 
and it now hasa membership of 450. 

The address of President C. A. Griscom 
was exceedingly interesting. Among other 
things he said: 

‘*In a brief introductory address it is not 
my intention or desire to burden you 
with any statistics of shipbuilding progress 
during the past year; indeed, it would bea 
mournful recital, for this branch of indus- 
try has suffered severely from the general 
depression that has prevailed throughout 
our land, but, from papers announced to be 
read, you will doubtless derive some very 
definite ideas as to what we need for the de- 
velopment of our naval and mercantile 
marine. 

‘‘The increasing love for yachts and 
yachting, and especially the very great in- 
terest taken in the recent international yacht 
races, are sure indications of our natural 
love of the sea, and with the growth of 
this spirit must surely come the natural 
ambition to see the American flag flying 
upon American merchantmen in every har- 
bor on the globe. 

‘The naval battle which has recently oc- 
curred in the war between Japan and China 
isof surpassing interest, not only to naval 
men and members of this society, but also 
to our citizens in general, as establishing 
the value and necessity of an adequate 
naval force. 

‘The information at present at hand, 
though sufficient to arouse some contro- 
versy as to the value of types of ships, can- 
not be regarded as sufficient to form an 
opinion, or even to lead to serious question 
as to the relative advantages of battle ships 
and cruisers. 

‘*It will be necessary to have accurate 
information in regard to more than one bat- 
tle, before the confidence of naval men is 
in the least shaken in the greatly prepon- 
derating efficiency of armed vessels 

‘‘There are points of the highest and 
most essential value, however, brought out 
by the battle of the Yalu River. Those 
which most impress me are, the immediate 
strategical and actual results, due to the 
fact that Japan possessed a large and capable 
modern fleet, and that it was thoroughly 
prepared for actual service, not only with 
munitions of war, but also with skillful and 
well trained officers and men. 

‘‘These are the lessons which can be 
brought home to our countrymen. It should 
be understood that a modern naval force, 
with all its multitude of equipment, arms, 
munitions and accessories, cannot be pro- 
duced on the spur of the moment, but is the 
product of naval architects, steel makers, 
and a host of others whose skill can only be 
obtained by experience. 

‘Tt must not be overlooked that the per- 
sonal element in warfare, as in peace, is an 
all powerful one, sometimes predominating, 
sometimes secondary, but always of the 
greatest importance, and, therefore, an ade- 
quate navy is necessary, not only for the 
actual representation of power and force, 
but also to secure to our officers and men 
those superior nautical aptitudes only to be 
obtained by such continued experience at 
sea as made heroes of Hull, Decatur and 
Farragut. 

‘‘The full development of a naval force, 
however, is not possible unless the growth 
of the merchant marine has kept pace with 
the naval development. My quotation of 
the words of Sir Nathaniel Barnaby in my 
address to you last year: 

‘**No nation could maintain an eflicient 
navy without a prosperous commercial 
marine to support it,’ has still the force of 
an axiom. 

‘* And it should not be overlooked that in 
time of war the conversion of fast mail 
steamers into armed cruisers is generally 
recognized among all maritime nations as a 
most formidable means of offense or defense 
for any country so fortunate as to possess 
them. 

‘*Moreover, to provide the expansion of 
naval personnel, rendered necessary in time 
of war, there must be a well-trained sc7- 
chant marine to draw upon, and those na- 
tions which have not encouraged ship- 


AMERICAN 


building and shipowning in times of peace 
must inevitably suffer from their short- 
sighted and narrow policy when confronted 
with a powerful hostile fleet. 

‘* A technical society of this kind has no 
raison detre if there are no ships to build, 
and, if its laborsina purely technical field 
result in re-awakening general interest in 
the development of our great maritime re- 
sources, there will be little doubt that the 
inception and growth of a society of this 
kind is a national blessing.” 

The first paper was read by Richard W. 
Meade, Rear-Admiral U. S. N., giving 
some suggestions of professional experience 
in connection with the naval construction 
of the last ten years—1884-1894. 

In this paper the Rear-Admiral gave his 
experience when he suggested iron frames 
in place of those made of timber, and 
among other things, he says: 

‘* Even so far back as the building of the 
‘Wampanoag’ and ‘ Madawaska’ (1863 to 
1865), I urged on my friend, Mr. Delano, 
one of the ablest of our shipwrights of that 
day, the folly of building the frames of 
those vessels of timber instead of iron. I 
represented to him that, with the double 
diagonals and the great mass of strapping 
and bracing in those abnormally long and 
rather remarkable vessels, there had been 
put a considerable part of the weight of an 
iron frame ; but the only reply my friend 
would vouchsafe to what he regarded, 
doubtless, as the moonstruck madness of a 
non-professional, was one quite characteris- 
tic of the intolerance of these able but ex- 
tremely narrow minded shipbuilders of the 
‘old school’: ‘You are a boy and don’t 
know what you are talking about; iron 
frames, indeed!’ I still believe that had 
those two vessels been constructed of iron 
instead of wood, they would be in existence 
to day and doing efficient service. 

‘*When one considers what we had in 
1884, and what we have in 1894, it is not at 
all remarkable that European nations respect 
our naval progress. To them it is ominous 
as an evidence of what we can do when we 
make up our minds to build in earnest. To 
the requirements exacted by our naval au 
thorities from the manufacturers of steel in 
1885, we owe the marked advance we have 
made in the guns, armor and projectiles of 
today. This advance in the manufacture 
of steel in the United States is due pri- 
marily tothe navy. I think this is now ad- 
mitted, but if proof be needed I could say 
that, in 1885-1886, I commanded the * Dol- 
phin,’ the first of the new ships, and the 
steel industry of this country was so im- 
perfect that the contractors were unable to 
furnish a reliable steel shaft for that small 
vessel, and I believe she is still going with 
the iron shaft that was in her in December, 
1885.” 

Relating to the coast defense, so far as the 
navy is concerned, the Rear Admiral says : 

‘‘If I had my way, not a single cruiser 
beyond those already designed, building 
and built, should be added to the navy, 
until at least twenty battle-ships, one hun- 
dred torpedo boats, and a suitable number 
of rams were in readiness for active service. 

‘* But while the naval construction of the 
past decade is, in the main, satisfactory, 
it is not, I think, entirely satisfactory to 
the majority of experienced commanders. 
The vessels that seem to be the least satis- 
factory to the practical men of our profes- 
sion are the ‘Columbia’ and ‘ Minneap 
olis,’ and the ‘Detroit’ class; the ‘Cin- 
cinnati’ class, also, in a less degree, except 
for coast defense. 

‘*And they are unsatisfactory for these 
reasons, the smaller vessels cannot cruise in 
time of war except in home waters; and as 
to the larger ones, such as the ‘ Columbia,’ 
it is feared that vessels like the ‘ Majestic’ 
and ‘Teutonic,’ for instance, may laugh at 
our three screw racers, which cannot cross 
the ocean at the same speed these com- 
mercial greyhounds maintain year in and 
year out. Moreover, as to the question of 
fighting, I doubt very much the superiority 
of the ‘ Columbia’ over the American liner 
‘New York,’ the latter suitably armed, as 
she would be in the service of the Govern- 
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ment, while, as to coal capacity, the ‘New 
York’ or ‘ Paris,’ of the American line, are 
by far the superiors of the ‘Minneapolis’ 
and ‘ Columbia,’ and already many thinking 
men believe that the third screw is nothing 
more than a very expensive experiment, 
which we will not be in a hurry to repeat.” 

After this, considerable space in the 
paper is taken up by a list of the integral 
parts of an efficient fleet for modern war- 
fare. Among the concluding remarks he 
says: ‘‘ And now toa broader question than 
all else. It is the duty of every patriotic 
American to assist in rebuilding and rehabil- 
itating the American merchant marine, its 
increase to be side by side with the growth 
of the navy. Indeed, for my part, I am 
even more anxious to see our mercantile 
prosperity on the seas restored to what it 
was in the early fifties than to build cruisers 
for the navy, for, without a mercantile 
marine, we cannot have a sufficient reserve 
of good seamen ; and without good seamen 
and their officers, ships and guns are of 
little use.” 

This paper caused an animated discussion; 
among those who took part was Commodore 
George W. Melville, Engineer-in Chief, 
U. 8S. Navy, who said: 

‘““IT have carefully read the paper by 
Admiral Meade, and find that he has 
fallen into an error which is not at all 
uncommon amongst people who have made 
a hurried comparison between such ships 
as the ‘Minneapolis’ and the Atlantic 
express steamers, like the ‘Campania.’ 
Nobody will deny that the ‘Minneapolis’ 
would be a much better ship for us, if she 
carried as much coal as the ‘Campania’ 
does, but it requires very little investigation 
to show that this is a physical impossibility. 
From the description of the machinery of 
the ‘Campania,’ recently published in the 
Engineer, of London, I find that her horse- 
power is about 28 000, and that her coal 
consumption is 600 tons a day; although 
I have seen it elsewhere stated that it is as 
much as 646 tons. However, assuming that 
it is 600 tons, and that her bunker capacity 
is not greatly in excess of what would be 
necessary to make a run in very heavy 
weather, she should carry at least 4,000 
tons of coal. If we gave the‘ Minneapolis’ 
this much, the coal and machinery would 
take about 80 per cent. of the displacement 
of the ship, leaving less than 1,500 tons for 
hull, battery and equipment. It is needless 
to say that the ‘Minneapolis’ could not 
carry such an amountof coal. I have made 
a fairly reliable estimate of the weight of 
the ‘Campania’s’ machinery; and, mak- 
ing all possible allowance for her, I find 
that it cannot be less than 3,000 tons, and 
that it probably is nearer 3,500 tons. This, 
with the amount of coal which she must 
carry in order to maintain her speed on her 
special service, make the two factors of coal 
and machinery as large as the total displace- 
ment of the * Minneapolis.’ 

‘*‘T have prepared a table showing the rela 
tive sizes of the two vessels, their speed 
and bunker capacity, and weight of ma 
chinery, from which it will be seen that the 
‘Minneapolis’ has about 23 per cent. of 
her displacement in coal, and the ‘Cam- 
pania’ 22 per cent, assuming that she 
carries only 4 000 tons. 

‘*Were it possible to build a vessel of the 
displacement of the *‘ Minneapolis’ to run 
across the Atlantic at her speed, it is safe 
to say that the owners of the large trans 
atlantic liners would not be building vessels 
more than twice as large to do the same 
work. The fact of the matter is that when 
you want high speed and great endurance 
with it, you must build big ships, much 
bigger ones than we have ever built 
for the navy. One other point connected 
with this is that of space occupied by the 
machinery. In the ‘Minneapolis’ the 
boilers occupy 1} cubic feet of space per 
I. H. P.; in the ‘Campania’ they occupy 
nearly 2 cubic feet, or practically 50 per 
cent. more than they do in the ‘‘ Minne- 
apolis”; in the engine room there is about 
the same or a greater ratio of space and 
power. 

‘*While I am not prepared to controvert 
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Admiral Meade’s statement as to the desi; 
bility of building such ships as the ‘ Minne 
apolis,’ it cannot be denied that we have 
produced a remarkable vessel in point of 
speed and endurance, on a comparative)y 
small displacement. 


* Minneapolis,’ ‘‘ Campan 


Length between perp. ... 4116 600 
ot ee (iess wan’ Ome 65 
1) 22.5 27 
Displacement........ ..... 7,850 18,000 
Il a Perr me 2s 28,000 
NOOG ciscas ree e 23 23 
Coal in Bunkers. ...... 1,709 4,000 
Per cent. of displacement. 23 coal. 23 coal. 
Weight of machinery...... 2,000 t. 3,000 t.* 


* Approximate, but less than actual. 


After the discussion, the following pape:s 
were read : 

‘‘The Use of Small Models for the D 
termination of Curves of Stability,” by 
Mon. L. E Bertin. 

‘‘Some Obstacles to Shipbuilding and 
Owning in This Country,” by Geo. W 
Dickie, Esq , Naval Architect. 

‘* Electricity on Shipboard ; Its Presen 
Position and Future Development,” by S 
Dana Greene, late Ensign, U. S. Navy. 

**Cellulose and Its Application to War 
Ships,” by Mon. Em. Cheneau. 

‘*The United States Triple screw Cruis 
ers ‘Columbia’ and ‘Minneapolis,’” by 
Commodore George W. Melville, Engineer 
in Chief, U. 8S. Navy. 

This paper was listened to with great 
interest by a large audience. In regard to 
these vessels, the Commodore said : 

‘*Although I had the honor of recom 
mending the use of triple screws on these 
vessels, it is hardly necessary to tell this 
society that the use of triple screws was not 
a novelty, and that any credit in the matter 
arises simply from thefs use for machinery 
of much greater power than had previously 
been attempted, and for persisting in the 
design against the advice of some of my 
best friends in the profession, who believed 
it too much of an experiment. 

“When I was asked to design machinery 
of about 21,000 I. H. P. for the ‘ Columbia,’ 
there were a number of questions which 
came up for consideraiion. One wag that 
of securing economy at moderate speeds 
when full speed was so high, and another 
was that of the shafting. When the design 
was under consideration, no steel shaft had 
yet been made in this country for the trans- 
mission of as great a power as 10,000 horses, 
and, while I had every confidence in my 
friend, John Fritz, and the Bethlehem Iron 
Company, I felt that it would be safer to 
adopt a design which would give us smaller 
shafting. The alternative to triple screws 
was twin screws, either with one very large 
engine, or two smaller ones on each shaft. 
The former meant large parts of the ma- 
chinery all through, and the latter great 
multiplication of parts. 

‘* When the ‘Columbia’ and the ‘Minne- 
apolis’ were designed, we hoped to secure 
a speed of about 22 knots for the maximum 
I. H P. of 21,000, and while some enthu- 
siasts predicted higher speeds, those of us 
who were more conservative felt that 22 
knots was about all that we could reason- 
ably expect. The news that the ‘Columbia’ 
had made 22.8 knots was, therefore, both 
gratifying and astonishing when the official 
report showed that it had been made on 
only about 18,500 I. H. P. 

‘When the ‘Columbia’ was designed 
there was a general bellfef that the race from 
the side screws would cause the center 
screw to work in water having a sternward 
motion, and it was the intention to give 
it about 10 per cent. more pitch than the 
side screws. However, beforethe ‘Colum- 
bia’ was tried, it was learned that the 
trials of the ‘ Kaiserin Augusta,’ the Ger- 
man triple screw vessel, had shown that, if 
given such an increase of pitch, the center 
screw could not work up to the designed 
number of revolutions. When the ‘Colum- 
bia’ was tried, all the screws were given 
the same pitch, 21 feet 6 inches, but the 
center screw ran some five revolutions per 
minute slower than the side screws, and the 
mean effective pressure of its engine re- 
duced to the low pressure cylinder was 
nearly three pounds more than that of one 
of the side screws. In the case of the 
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‘Minneapolis,’ the pitch of the center 
screw was set at 6 inches less than that of 
the side screws (21 feet 6 inches, and 22 
feet), and ran about one revolution faster 
than they with an aggregate mean effec- 
tive pressure greater by three pounds, and 
nearly 700 more I. H. P. Now, clearly, 
this can only be explained by assuming 
that the forward wake exerts a very strong 
pressure, and, as we have undoubted facts of 
the high speed and moderate horse power, 
the action of the screw cannot have inter- 
fered with the stream line action enough to 
increase the resistance of the ship. 

‘Thus, it seems to me that the most reason- 
able explanation of the increased economy 
of propulsion is that, in an unusual degree, 
the center screw, which occupies the same 
position as the propeller in single screw 
vessels, profits by the forward motion of 
the frictional wake, and this without inter- 
fering with the stream line motion suffi- 
ciently to increase the vessel’s resistance. 

‘* As has already been stated, it was not an- 
ticipated, when triple screws were adopted, 
that their use would give any increase of 
economy of propulsion, their adoption being 
mainly due to constructive reasons, and in- 
cidentally to secure economy at cruising 
speeds. It appears now, however, that this 
method does give an increase of economy 
at maximum powers. It would seem, there- 
fore, that for very high speed ships this 
arrangement would commend itself, and, if 
it were not dangerous to prophesy, I should 
be prepared to anticipate the adoption of 
triple screws for all the new ‘flyers’ that 
enter for the transatlantic race. 

‘A few words more and I shall finish. It 
would be a natural supposition that, having 
built the two fastest cruisers in the world 
for our navy, every naval officer would re- 
joice at their possession and be proud of 
them. I regret to learn, however, that we 
are ina mild way repeating the experience 
of the ‘Wampanoag,’ which, as some of 
you may remember, was declared a failure 
by a board of naval officers, although she 
wos for and away the fastest vessel in the 
world, being several knots faster than anj- 
thing else afloat, and, as some believe, an 
important factor in the settlement of the 
Alabama claims at Geneva. Now, the cry 
is raised that, although we have the fastest 
ships, they can’t carry coal enough to go 
across the ocean at full speed. In fact, 
some say that we don’t want such fast ships, 
and others echoing the jealous wails of a 
few of our transatlantic friends, have act- 
ually talked about the ships being failures. 

‘It seems very hard to satisfy our critics. 
Before we began the building of our new 
navy, it was constantly hurled in our teeth 
that we were behind the times; that we 
couldn’t build as good ships as they did 
abroad, and so on to the end of the chapter. 
Now, we have beaten our foreign friends, 
and we are told that fast ships are useless.” 

We regret that we cannot give this valua- 
ble paper in full, At the conclusion of its 
presentation the meeting was adjourned to 
the next day, when the following papers 
were read : 

‘A Dynamic Steam Engine Indicator 
Tester,” by Prof. C. H. Peabody, and Asst. 
Prof. E. F. Miller. 

‘Experience Gained With Our New 
Steel Ships As Regards Care and Preserva- 
tion,” by Philip Hichborn, Chief Con- 
structor, U. S. Navy. 

‘The Present Status of Face hardened 
Armor,” by Captain W. T. Sampson, U. S. 
Navy, Chief of Bureau of Ordnance. 

‘‘ Hydraulic Power for Warships,” by 
Albert W. Stahl, Naval Constructor, U S. 
a‘ VY. 

‘Yachts in England and America,” by 
Lewis Nixon, Esq., Naval Architect, Phila- 
delphia, Pa. a 

‘Steamer and Tow Barge Efficiency and 
Classification of Lake Vessels,” by Jos. R. 
Oldham, Naval Architect, Cleveland, Ohio. 

‘*Notes on Launching,” by William J. 
Baxter, Naval Constructor, U. 8. Navy. 

‘* Accessibility and Circulation of Water 
Tube Boilers,” by L. D. Davis, Esq., M. E., 
Erie, Pa. 

‘* Recent Light Draught Gunboats of The 
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U.S. Navy,” by J. J. Woodward, Naval 
Constructor, U. S. Navy. 

The principal office of the society is now 
12 West Thirty-first street, New York ; and 
the office of the secretary is at 1710 F street, 
N. W., Washington, D C. 

me 
An Indexing Device for Cutting Gears 
on a Milling Machine. 
By WIiLii1am H 

Some time ago the writer had several 
hundred gears to cut two inches diameter 
24 pitch. The shop being without a regu- 
lar gear cutter, the job was done on a mill 
ing machine using an ordinary dividing 
head of the worm wheel variety. The in- 
dex pin was used in the 48-row on the dial, 
and the sector set to allow the pin to take 
40 holes, the five sixths of a revolution of the 
crank at each spacing giving the required 
48 divisions of the work. 

After quite a number of the blanks had 
been spoiled by the operator failing to in- 
dex properly, the sector was removed and 
the device shown in the illustration put in 
its place, with the result that no more 
blanks were lost, and the spacing was done 
much quicker. The gear A has a hole near 
its outer edge through which the index 
pin must pass toenter a hole inthe dial, 
and is free to revolve on the stud B&B, which 
is secured tothe crank. This gear meshes 
with a stationary gear C, which is fastened 
to the dial. The gears are proportioned, so 
that while the crank moves through five- 
sixths of a revolution, the gear A revolves 
once on its axis. 

In operation, the index pin is withdrawn 
from the dial and gear, and the crank re- 
volved until the pin again passes through 
the hole in the gear into the dial. This 
mechanism may be used without the regu- 
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‘* CONFERENCE OF MANUFACTURERS, 


‘** Which will be held in the city of Cincin- 
nati, on the 22d day of January, 1895, for 
the purpose of general interchange of views, 
looking to the formation of a National Asso- 
ciation of Manufacturers, which shall em- 
brace among its purposes : 

‘*First—The advocacy of carefully con- 
sidered legislation, to encourage manu fact- 
uring industries of all classes throughout 
the country. 

‘*Second—The discussion of ways and 
means whereby trade relations between the 
United States and foreign countries may be 
developed and extended. 

‘“‘Third—The establishment in South 
American capitals and other desirable points 
of permanent expositions for the display of 
American products. 

‘‘Fourth—Such other topics as may be 
agreed upon by the Convention. 

‘‘It is desired that this Convention shall 
be non political, non-partisan and non sec- 
tional. 

‘* The invitation hereby extended is with- 
out limit as to number of attendants, and is 
cordially extended not only to accredited 
delegates from organized exchanges, repre- 
senting manufacturing interests, but to any 
individual manufacturer who may have the 
promotion of the general good by organized 
efforts sufficiently at heart to be willing to 
meet with us. 

‘*The favor of reply, not later than De- 
cember ist, prox., accompanied by sugges- 
tions, is respectfully requested. 


‘“W. T. PERKINS, 

‘* FREDERICK PENTLARGE, 
‘“B. W. CAMPBELL, 

‘“*H. C. YEISER, 

‘*Cuas. F. THompson, 


‘* Committee from the Manufacturers’ Asso 
ciation of Cincinnati and Hamilton Co., 
Ohio.” 

















lar dial, but in this case it was used simply 
as a counter, sO to speak, and was not de- 
pended on at all to divide the work, and 
therefore did not require to be accurately 
made. 

In many cases a pair of gears will answer 
for several numbers of teeth; as, for ex- 
ample, with the pair shown two holes in 
gear A would cut 96 teeth, four holes 192, 
etc., and the extra holes may be covered 
whencutting the smaller numbers. Although 
originally designed to prevent the loss of 
work, it has been found that by its use the 
number of gears cut per day was materially 


increased. 
————cae 


A Call a National Conference of 


Manufacturers. 


for 





The following call has been issued and 
explains itself. It is addressed to the manu- 
facturers of the United States, and is as 
follows : 

‘*Gentlemen—The Manufacturers’ Asso- 
ciation of Cincinnati and Hamilton County, 
Ohio, desiring to promote the prosperity of 
the manufacturing interests of the entire 
ceuntry, and appreciating the importance 
of concerted action, hereby respectfully in- 
vite your organization to be represented at a 
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crank engines, direct coupled, ¢. ¢., with 
the armatures on the crank-shafts. One of 
the engines is right hand, the other left, and 
they stand facing each other in a very re- 
stricted space in the basement of the build- 
ing. No jar or vibration is felt in the 
building, and, as there are no belts, the en- 
gines run almost absolutely without noise. 
We have before usa letter from The Bingham 
House Company in which they state that 
their expectations of economy, based on 
statements of Dr. Drysdale, have been more 
than realized, and that within 15 months 
the plant will pay for itself. 

Accompanying and forming part of the 
letter referred to is the following state- 
ment : 


Fuel, January, 1893 
Edison's bills for light 
Fuel and light, January, 


$1,040 00 
9s 74 $2,029 74 


Ist 682 00 


Extra wages .. <a 115 00 
Depreciation, including oil, 
etc ... ‘ 85> 00 
Lamps purchased .... 38 00 920 00 
Saving ; Ceresiecies veel Oe OM 
Fuel, February, 1893 S865 50 a 
Edison’s bills for light 1,084 49 1,949 99 
Fuel and light, February, 1894 822 25 
Extra wages. 115 00 
Depreciation, including oil, 
ete Ka 85 00 
Lamps purchased 38 00 1,060 25 
Saving .. $889 74 


This shows the saving effected by the 
new plant during two winter months, and, 
as will be seen, is entirely fair, though it 
does not bear out the company’s statement 
in regard to the number of months in which 
the plant wil! pay for itself if the statement 
is taken as meaning 15 successive calendar 
months, because the showing of savings 
would not be so good in the months when 
little or no heat is required. But, this 
aside, the showing is sufficiently good to in- 
dicate something of the extent of the field 
for the installation of similar plants and re- 
flects great credit upon all who have been 
concerned in its installation. 











— 





INDEXING DEVICE FOR CUTTING GEKARS. 


A Modern Instance. 





In our issue of October 18th we men- 
tioned the instance of an improvement of a 
steam plant under the direction of a compe- 
tent engineer, which improvement resulted 
ina large building being both heated and 
lighted on a smaller consumption of coal 
than had formerly been required for heating 
alone. 

Since this publication we have received 
evidence that there are numbers of mechan- 
ics who are interested in such a case, and 
they want particulars regarding it. We give 
some of these below. 

The building in question Is The Bingham 
House; a well-known hotel in Philadelphia. 
It had been heated by steam and lighted by 
incandescent lamps, the latter by contract 
witha local company. Dr. W. A. Drysdale, a 
consulting electrical engineer of Philadel- 
phia, was called in, and, under his direction, 
the improvements were made which resulted 
in the economy referred to. As we said 
before, the heating system was improved 
and arranged to use exhaust steam from 
the engines. 

The changes were made in the fall of 1893, 
and two 50 K. W. generators were put in, 
driven by Ball & Wood horizontal center- 





Launch of the ‘St. Louis.” 





The American Line twin-screw passenger 
and mail steamer ‘‘Sr. Louis,” built by Wm. 
Cramp & Sons Ship and Engine Building 
Co, of Philadelphia, Pa., was successfully 
launched on the 12th inst. This vessel and 
her sister ship, the ‘‘St. Paul,” will soon 
take their places on the line of the Inter- 
national Navigation Company, of which C. 
A Griscom is president. These vessels will 
be the largest and most powerful steamships 
built in the Western Hemisphere, and with 
two exceptions, the largest and most power- 
ful in the world ; they are built from Amert- 
can plans, and of American material. 

The construction of the ‘‘St. Louis” was 
commenced in July, 1893, and up to this 
time something more than six thousand 
tons of steel have been worked up in her 
hull. The construction of the ‘St. Paul” 
is progressing rapidly, and is only about 
three months behind her sister ship. The 
principal dimensions of these two steamers 
are: Length over all, 554 feet 2 inches; 
length between perpendiculars, 535 feet 
8 inches ; extreme breadth, 63 feet ; depth 
molded, 42 feet; number of decks, 5; depth 
of water bottom, 4 feet; number of principal 
watertight compartments, 17. 
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The engines are of the quadruple expan- 
sion type, with cylinders 36, 50, 71 and 100 
inches diameter, stroke 60 inches; they are 
designed to give not less than 20,000 horse- 
power. There are six steel double ended 
boilers, each 20 feet long and 15 feet 7} 
inches in diameter, designed for working 
pressure of 200 pounds per square inch. 
The total grate surface is about 830 square 
feet, and the total heating surface about 
80,000 square feet. Besides the main engine 
there will be 49 auxiliary engines in each 
ship. 

The total number of persons each ship 
can carry is as follows: First cabin, 320; 
second cabin, 200; steerage, 850; crew, 
stewards, etc., 400; total, 1,770. 

——_ +a>e—__—_ 


More Backwoods Engineering. 





Mr. Hobart’s ‘‘ Backwoods Hydraulic En- 
gineering,” in the issue of November Ist, 
calls to mind a somewhat simpler problem 
propounded to me, which was, I think, 
solved by correspondingly simpler means. 

A farmer neighbor, a ‘‘ handy man,” had 
two lines of tile drain to lay across one of 
his fields, some 100 rods in all, and thinking 
that ‘‘ plumbing a square” was too tedious 











R 
































a job, he appealed tome to suggest some 
more expeditious way. Recourse to the 
village machinist (?) gave us our limitations, 
but it suggested some features as well. 

As with Mr. Hobart’s combination plane- 
table and level, a carpenter’s level was the 





foundation of our instrument; but not hav- 
ing a camera tripod, we had to construct 
it ‘‘from the ground up.” The sketch will 
give an idea of the affair. 

The tripod was a triangular prism of 
hardwood with the legs secured by long 
wood screws so as not to turn too easily. 
In the top was bored a hole for the ball and 
socket level support, it befng bottomed by 
a leather disk from the farmer’s boot top. 
A triangular hardwood cap with a conical 
socket and secured by three more screws, 
held the ball spindle—this latter a metamor- 
phosed bolt—in place with the requisite 
amount of pressure. This bolt and the 
sighting tube were the ‘‘ machinist’s” only 
contribution. 

The bolt was screwed firmly into a hole in 
the bottom of the level. A much more 
convenient way would have been to allow 
the level to revolve on the spindle; but 
this, unless the hole were exactly perpen- 
dicular to the plane indicated by the bubble, 
would have necessitated re leveling when- 
ever the sighting tube was turned, would 
have required a smooth, round and pref 
erably conical spindle; and to bore the 
hole in the required perpendicular was 
practically an impossibility. We avoided 
too frequent leveling by setting the instru- 
ment on the line of the drain. 

The Ys were wooden rests tacked to the 
ends of the level, and the clips were heavy 
rubber bands passed around both tube and 
level. By making the Y at the eye-plece 
slightly shorter than the other, a wedge at 
W gave opportunity for adjustment. 

The ‘‘telescope” was a piece of copper 
tubing—tin would, of course, have answered 
as well—fortunately, longer than the level 
body ; the eye-piece was a peep hole drilled 
in a wooden plug, and the cross hairs were 
horse hairs, attached in filed notches with 
sealing wax. 

I taught the a to subdivide his feet 
into tenths by means of diverging lines and 
parallels, and with the outfit which cost 
even less in time and material than did Mr. 
Hobart’s plane table, but with correspond- 
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ing limitations, we had the satisfaction of 
profiling the drain line of 100 rods, and 
checking within .3 of a foot. 

The sketch I append will be self-explana- 
tory. NovIce. 





+o 

The persistency with which the starboard 
eccentric strap of the ‘' Ericsson” breaks 
whenever the engines are pushed, would 
seem to indicate that there was something 
wrong with the design somewhere. 

eee eee 

Owing to frequent complaints from 
America of swindling operations by alleged 
patent lawyers in London, one such firm 
has been broken up, and the U. 8. Embassy 
warns American inventors to be cautious in 
dealing with people in London offering to 
take out English patents. 

= ate 

A strange accident happened in Elkhart, 
Ind., where a knitting-mill was undermined 
by muskrats and was wrecked. 























A $15,000 electric light system will be established 
at Etna, Pa. 

The Sanquoit Silk-mill at Scranton, Pa., will be 
extensively enlarged. 

The cotton-mill at Springvale, Me., will be exten- 
sively enlarged. 

An electric lighting system is under consideration 
for Danville, N. Y. 

Irving Kraft, of Louisville, 
‘ton-mill at North Carolina. 


Ky., may erect a cot- 


The McFadden Compress Company will establish 
alarge compress at Temple, Tex. 

A $50,000 company may be incorporated to es- 
tablish a linen-mill at Frankfort, N. Y. 





The Union Warehouse and Storage Company, of 
Houston, Tex., will erect a cotton compress a 
Temple, Tex. 

T. R. Almond, of Brooklyn, N. Y , reports bus 
ness decidedly better in his specialties, dri 
chucks, turret heads for lathes and flexible meta 
lic tubing. 

The Hendey Machine Co., of Torrington, Conn 
report that trade for the past two months has be: 
good, that their export trade holds up well and t} 
home trade is steadily increasing. 

The John Becker Mfg. Fitchburg, Mass 
write us that business is much improved with the: 
of late,and that they have had to increase th« 
force of workmen and run until 10 Pp. mM. for abor 
three weeks past to save orders. 


Co.. 


The New’ England Electrolytic Copper Co., 
Central Falls, R. I., have just completed an add 
tion to their works, which addition is made enti: 
ly of iron and steel, furnished by The Berlin Ir 
Bridge Co , of East Berlin, Conn. 

The National Wheel Company, Indianapolis 
Ind., which now has acapacity to turn out fifty 
sets of wheels a day, is to double its capacity ar 
once. The works are not in the trust, and parti 
have offered to take their entire output, if the 
increase it to two hundred sets a day. 

The Egan Co , of Cincinnati, Ohio, have recent 
received an order from Burmah, India, for woor 
working machinery. It is this country which is t! 
source of the teak wood, which is largely used i 
England for ship-building. In handling the tin 
ber in Burmah elephants are employed to do tl 
piling, loading and hauling together, etc. 


The new machine shop for The American Har 
Fiber Co., at Newark, Del , is now completed. It j 
designed and built by The Berlin Iron Bridge Co 
of East Berlin, Conn., and is 50 feet wide by 22 
fect long, the roof being made of steel, and coy 
ered with The Berlin Iron Bridge Company’s pat 
ent anti-condensation corrugated iron roof cove 
ing. 


The Foster Engineering Co., of Newark, N. J 
have entered an order from the Messrs. Cramp & 
Sons, for the equipment of the great America 
liner ‘ St. Louis’’ with their Foster pressure regula 
tors. The order for immediate requirements in 
cludes six 8-inch—which are the largest valves th: 
Foster Company have ever made for steamshi 
service—eight 5-inch and others of smaller si -es. 
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We have received from the Sperry Electric Rail 
way Co., Cleveland, Ohio, an exceptionally fine 
catalogue (standard size 6'’x9'’), which is devoted 
setting forth the advantages peculiar to the 
Sperry system of apparatus for electric street 
railways. It will be found of interest to all who 
have to do with the manufacture or use of such 
apparatus, and is sent to those interested upon 
application. 


to 


Chas. Churchill & Co., of London, in a recent let- 
ter to this office say: We have pleasure also inre 
porting that our saJes during the last 12 months 
have exceeded by 20 per cent. those of the previous 
year, Which will show to you American tools are 
still moving on this side, and every day they are 
more and more appreciated. We think this in the 
face of the general complaints of dull trade is very 
satisfactory. 


We have received from the Interior Telephone 
Co., 208 Broadway, New York, a catalogue illus- 
trating and describing the Colvin system of interior 
telephones. This is a system of telephones de- 
vised especially for intercommunication between 
different departments of business houses, offices 
and manufactories, and the catalogue contains 
letters from a number of well known manufactur- 
ing concerns certifying to its advantages for that 
purpose. It is sent to those interested on applica- 
tion. 


It is announced that one of the largest steel con 
cerns in the country is to be located at Buffalo, and 
that work will commence on the buildings early in 
the coming year. The concern will be known as 
the American Structural Steel Co., and H. Sellers 
McKee, a prominent manufacturer of Pittsburgh; 
Murray A. Verner, of Buffalo, and others will be 
interested. It is said that the new concern con- 
trols patents by which square columns of steel are 
made in one piece instead of being riveted together, 
as is the present practice, and that sucha beam by 





the new process can be made at a much lower cost 
than bythe present method. It is expected that 
the buildings will 26 acres of land and 
will cost about $900,000, and that when runningin 
full operation they will employ 2,500 men. 


cover 


The Tradesman, Chattanooga, Tenn., in its report 
on the industrial condition of the South for the 
week ending November 12th, says: It is believed 
by furnace operators that there will be an active 
demand for pig-iron from this time forward, and 
arrangements are being made to put more furnaces 
into blast. Business in the iron and coal producing 
districts is now quite active, although prices rule 
very low. Cotton-mill operators report that the 
market for fine goods exceeds the supply, and that 
common grades are in good demand. Organiza 
tions among lumber men are slowly increasing 
prices, but there is room for much improvement. 
Low-priced cotton and the holding back of the 
crop, makes mercantile business quiet. The 
Tradesman reports 42 new industries as established 
or incorporated during the week, together with 
nine enlurgements of manufactories, and eight 
important new buildings. Among important new 
industries to be established are: The Braddock 
Land and Granite Co, of Little Rock, Ark., capital 
$300 000; the Moreau-Walbrette Shoe Co., of New 
Orleans, La., capital $150,000; an electric power 
plant in New Orleans to cost $50,000; a $50,000 
paint manufacturing company in Atlanta, Ga.; a 
$25,000 cotton compress in Birmingham, Ala.; a 
$10,000 cannery in Cameron, N. C., and a $10,000 
gin and mill in Alvarado, Texas. The Tradesman 
also reports a cannery at Mount Airy, N. C.; cotton 
mills at Mobile, Ala., Central and Greenville, S. C.; 
electrical plants at De Land and Palatka, Fla., and 
flour and grist-miils at Guthrie and Harrodsburg, 
Ky., Angleton, T'ex., and Jack’s Mills, Rockbridge 
Baths and Timber Ridge, Va. Foundries and ma- 
chine shops are reported at Eufaula and Hunts 
ville, Ala.; a furnace and rolling-mill at Galveston, 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss 


Roof designed and built by 


arches, shown on the right, 


us for the Coe Brass “‘o.. 
their Rolling Mill, which is a building 118 feet wide anc 


at Torrington, Conn. The Roof is over 
233 feet long. The line of brick 


connects with an adjoining Muffle Room, which is 
also covered with an Iron Truss Roof de 


tgned and built by us 
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WOOD SPLIT PULLEYS. 


Lighter, Better and Cheaper than fron, 
Oval Bushings, Nailed Segments, 


ALARGE STOCK CARRIED BY 


COOKE & C0., 


163 & 165 Washington St., 
NEW YORK. 


MENTION THIS PAPER, 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 
Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Length of stroke 
mchanged INSTANTANE. 
gy ol SLY while IN MOTION, 
* Get Photos & Prices 


NOTHING LIKE IT. 


*Fox Machine Co., 
















NVuUO 


Grand Rapids, Mich. 


135 Finsbury Pavement, 





London, England 





Tex.; ice factories at De Land, Fla., and Union 
City, Tenn. Iron mines are to be opened at Ce- 
dartown, Ga., and gold mines near Hickory, N. C, 
A plow factory will be built at Chipley, Fla.; pump 
works at Charlotte, N. C.;: a spirit refinery at 
Louisville, Ky.; a rice-mill at New Orleans, La.; 
smelting works at Yellville, Ark.; soap factories 
at Huntsville, Ala., Corydon, Ky., and West Point, 
Miss.; a sugir-mill at Webster, Tex., and saw and 
planing-mills at Waycross, Ga., and Durant, Miss. 
Water-works are to be built at Carrollton and Law 
renceburg, Ky. 








Machinists’ Supplies and Iron. 


New York, November 17, 1894. 

Tron—American Pig—We quote standard brands, 
$12.25 to $12.50 for No. 1; $11 to $12 for No. 2. 
Southern brands, $11.50 to $12 for No, 1; $10.50 to 
$11.25 for No. 2; $10.25 to $10.75 for No. 3; $10.75 to 
$11 for No. 1 soft; $10 50 to $10.75 for No. 2 soft; 
and Foundry No. 4, $10 to $10.40. 

Antimony—The market is steady with a fair de- 
mand. We quote L. X., S8ge. to S8Me.; Cookson’s, 
9c. to 9gc.; Hallett’s, Tec. to ¢c.; and U. S. 
French Star, 9c. to 9lée. 

Lard Oil—Prime City we quote at 57e. to 59e. 

Copper—The market is dull, with scarcely any 
demand. Lake companies quote 9%ec , but Lake 
Copper can be obtained from second hands at 9c. 
easily. Casting Copper is held at 9c. 

Lead—There is no change in the market. Quota- 
tions for New York delivery are 34¢c., and a few 
holders are willing to sell at 3.10e. 





Spelter—The prices have declined; spelter can 
easily be bought in New York for 3.35¢e. 

Tin—The market is dull, the consumer's demand 
is only fair. For spot and current month delivery 
14.55¢. to 14.60e. is quoted. 


WANTED: 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





als 
-e- 


CA te 


“ry 


A mach. shop supt. of superior ability desires to 
make a change: cor'd’e solic’d. Box 25, AM. Maca. 


Mass. Inst. Tech. graduate in mechanical eng., 
wants position. Address Box 163, Taunton, Mass. 


Good draftsman and designer grad.wants change 
position. N.Y. vicinity pret’d. Box 50, AM. MACH. 


Wanted—By an M. E. graduate, with two years’ 
experience in manufacturing, a position with con- 
sulting or contracting eng’r. Box 41, Am. MAcH. 

Draftsman, with 13 yrs. Al pattern and gen. shop 
exp., tech. education, wants position; age 31; steel 
works preferred. E. F., AMERICAN MACHINIST. 

Wanted—Draftsman and machinist with techni- 
cal training desires a change either as draftsman or 
foreman. Address X. Y., AMERICAN MACHINIST, 


[ Continued on Page 14 ] 





These Goods are for sale by CHAS. CHURCHILL & CoO., 
L’t’d, 21 Cross St., London, England. 





REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 


No. INCH. PRICE, No. INCH. PRICE 


2 1... 3%... $0.60 10 ...2%4....$1.85 
3 - et rp A 11 a vee 1.45 
Se fies ee ee 
Se aoc. tegiccs. 00 13....38% 1.80 
2c 5....1% .80 14....@ .... ae 
= AA 6... 1% . 95 15 ...44% ... 2.75 
aa Ceres a> ae 16 ...6...... Se 
Som! 8 cca) sc aoe 17....5%.... 4.00 
o MQ O....9 35s, 18 6 .. eee 
& 1Set to 2in. 7.80 Full Set. 81.10 


C. W. LeCOUNT, South Norwalk, Conn. 








BETTS MACHINE COMPANY, 
MACHINE TOOL BUILDERS, 











ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established acentury ago. 
Medal World’s Columbian Exposition 1893. 





TOOLS, 
DRILLS, 
DIES, &c. 

















CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


WILMINGTON, DEL. 
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OLUMBIA” VERNIER 
ALIPERS, Ete. 


Craduated in Inches or Metric System. 
Using them results in Better and More Work! 


E.G. SMITH, Columbia, Pa. 


Send for Catalogue 
and Special Il’rices to 


OVER 12,000 IN USE 





“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 


9x25 in. Feed, etc. 


HE 


Catalogue 









Scroll Saws, 








Circular Free 
Saws, Lathes of all our 
Mortisers. if y- 


Seneca Falls Mfg.Co.,687 WaterSt., Sencca Falls,N.Y 





BUSINESS. Send for list and state 


as we have in stock, if ordered on or before January 10, 1895. 


FITCHBURC TOOLS. 


In order to reduce stock before our annual stock-taking, we have 
decided to make special LOW PRICES on such new and second-hand tools 


WE MEAN 


what tools you are in the market for, 


FITCHBURG MACHINE WORKS, Fitchburg, Mass. 





AAA DA SZ 


GLOBE SPECIAL 


MILLS 


present time.” 








VeVeVesesesessetsse 


BUILDERS IRON FOUNDRY, 


(Patented.) 


PROVIDENCE, R. I. 


CASTINGS FOR WATER-WORKS, 


AND RAILROADS. 


‘‘I think they are the most practical special in use at the 


All common sizes in stock. Catalogue mailed on application. 
M.J. DRUMMOND, SALEs AGENT. 192 BRoaoway, NEW YORK CITY. 
VDVVAVAVSVVSVVSVVSVSVVSSVSSSSSSVVSSSVsseseswse 





P.H.&@ F.M.ROOTS, 


Connersville, Indiana. 
Chicago Office, 1405-10 Manhattan Building. 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


{| 
il 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. S, TOWNSEND, Gen, Agt. » 163 & 165 WASHINGTON ST., 

QOOOKE & CO., Selling Agts. NEW YORK, 





In Writing, Please Mention This Paper, 





WORTHINCTON 


PUMPING ENGINE 


WATER WORKS. 


SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 


HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 


Arch St. 























































14 


AMERICAN 





MACHINIST 


99 


amy 


1894 


NovEMBER 








WANTED: i 


** Situation and Help” Advertisements only ere 
under tits head, Rate 30 cents a line Jor ea h inser- 
tion. About seven words make a line. 
sent to reach ue not later than Saturday morning Jor 
the ensuing week's issue, Ans addressed to our 
cre will be forwarded, 


44’ 


«! 
-e 
| 


Copy should be 


wers 


. 

Wanted—One or two good loam molders, familiar 
with water-works specials Address Radford 
Pipe and Foundry Co., Radford, Va. 


Tech. grad.. 
room & shop with knowledge of 
methods. would like 
shop preferred. Address Shop, care of 


the 


several years experience in drafting 
jig & interchange 
: foremanship of small 
Am. Macu 


positior 


Situation 
machinist, 


with exp. as 
and 


eng’r, 
head draftsman, 


wanted by mech 
erecting engineet 


supt.; record for economical production of work ; 
moderate salary ; good ref. Box 42, Am. MACHINIST. 
First-class agents wanted to sell boiler attach 


ment placed on two months’ trial: commission paid 


to agent when machine is attached whether accept 
ed or not: onlv good salesmen need apply Cook 
A. B. C. Co., Fort Wayne, Indiana. 





As business manager of machine works. Wanted 
a first-class pos. by gentleman who is thoroughly 
practical in all the departments, able and reliable 
in business matters ; 30 years exp., covering many 
lines of machinery; unexceptionable references. 
R. Wadsworth, 801 63d street., Englewood, Il. 


Wanted — Position as supt mach. shop and found- 
ry; have had extended experience manufacturing 
machinery, repairing and selling; mixing and melt 
ingirons for gray iron castings, rolling-mill rolls, 
car wheels & maileable iron; also gen. shop details; 


a hustler; Al references. J. B. L., care of Am. Macnu. 
Wanted immediately—A competent exp’d man 
to take charge of our machine room, empl’g about 


100 men; prefer a man who bas had experience in 

bicycle work or screw machine work: permanent 

place at a good salary for suits - le man; the best of 

reterence will be required lipse Bicycle Co., 
sJeaver Falls, Pa 


A young man of good address and business abili 


ty well established in San Francisco and Pacitic 
Coast, with references from leading houses and 
employed by one of them, desires to represent 


manufacturer or jobber in that territory on salary 
or commission basis. New York and Eastern ret 
erences given. Box 19, AMERICAN MACHINIST. 





CLEVELAND TWIST 





No More Twisted 
Tangs. 


DRILL O'S. GRIP SOCKETS, 





Larger drills 








m, can be used with 
] smaller shanks 
} than ever before, 

No charge for 
the groove in the 
shanks, 


Send for Descrip- 


Cor. iahe and | Mitene Sts-., Cleveland, Ohio. tive Price list. 





Ripe 
I7Z2_CENTRE STANEW YORK, 
= SEND: DIrOR-CATA fo} 








SEND FOR CATALOCUE. 


RASTER MACHINE SCREW CO. 








: N J. 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





DETROIT TWIST DRILL Co., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 











Endorsed by Practical Mechanics Everywhere. __ 


Send for Catalogue 





Machine and Boiler Tools, 
MODERN STYLE, AT LOW PRICES. 


IRON PL — 





ENGINE LATHES, 








Win. x 3 ft. Wheeler, 3 in. x 6 ft ap sdell 
20 * x6" Pratt & Whitney 13° x 4 Pr t& W. Teper 
— a oo, 15 x by 
ye Wood & Light 15 x & ome 1, 
a New Haven ma“ x ¢ An 
x 6° Wood S Light 16 x 6 Puts am, 
Saye * Eng. Ce 1s xX &*' Standard, 
x 5 * Pond 0 x 10 * Fite! burg 
x10 “ Bancroft heavy Al 0 lz Prentiss Taper 
x12 Powell 2 x 10° Putnam, 
x 24 ** Steam Eng. Co 4 x 12 3 utnam 
. ye 0 * x16 rki 
ot ERS. 3 x 18 Hewes Phillips 
9 in. Stroke lewes & Phil 
9 : Gould. il iM MERS, 
ee sa Gould & Eber. 100 Ib, St *Fric. Drop 
-. eine so Triple Geared now “Ste am" Ferri & Miles 
DRILLS. BOILER AND BRIDGE 
1 Spindle Imp Sensitive. TOOLS, 
20 in Swing Wheel Feed 7, Sand 10 ft, 
25 * Prentice, complet iange Puneh a and J 
45 ** ** Old Style late Planer 16 ft 
Radial Drills 54 and 66 in, eu. Brid-e Riveter wit? 
Universal Radial 96 in of 60 in 
MILLING MACHINES, ile Bridge Rivet “wald v 
Brown & Sharpe No. 6. Plain — apne 
Brainerd Plain, Table 30 x 8, MIS¢ ELL ANEOUS, 
Krown & Sharpe No. 1 Universal Imp Brass Cabinet Turret 
Lincoln Pattern, very cheap Acme, 1 in. B Cutter with 
. ies, Na | hue ‘ 
BORING MILLS, : Di ar Lee ried 
Bement No. 2 Hor. B. & D. Gear Cutt 5 ex. heavy 
Bement Cyl. Borer, 12 to 36 in Serew Machine, 2in. bh 
Upright Boring and Turning Serew Machine No Wire feed 
Mill 38 in. Good as new Putnam Cutter Grin 
Brown & Sharpe Upright Turret Univ Gr ater ane ~ with all 
Borer, takes in 36 x 12 in. attachments is Lew 


J. J. McCABE, 


E. P. BULLARD’s |14 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 





NT ANYTHING INTHE 


aESSES: DROP HAMMEDe °° 
apo? der OM ATIC DROP Uren. Aba 


Miner 5 Deck Mis, ©. 


NEW HAVEN,CONN. 
LARGEST LINE INTHE MARKET 











E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 100 W. Washington Street. 


PRESSES 




















PUNCHES 
SYVSHS 














ano SPECIAL MACHINERY, 
The STILES & PARKER PRESS CO. 





MACHINERY BIRGIINS 














Win, Post Drill. 15 Swing 6 ind & ft. Eng. Lathe, 
Ww Auto. Feed to Table 16 * 5.6.7 and 10 ft, I ng. . 
for Butt Dril Ze IS) * 6 Tands 
1,2 ard 3Spindle Sensitive with 20 5,6.7. Sand loft, ** 
and without Power Foe da 21 10 and 13 
2,8 and 4 Spindle Gang Drills a +e. 3g j 
20 24, 26, 28. 30 and 44 in: 25 16 and 24 . 
60 in. Swing Post Drill, $2 M4 
5 ft. Arm Radial Drill a2 
12 in. Stroke, in, x 16in. Crank | 57 ; Sate He: a pre 
Planer ‘ing W heel Lathe. 
16in. x4 ft. Planer 8S in. x 20 ft. Engine Lath 
24 4,5 an a6 it, Plane r. Bement Car Axl athe, 
23 * Sands 1% & Zin. Bolt Cutter Schenk s 
3800 «6 Rand 10 7TSpd't Nut Tapper, Dune 
60) ”) ‘ 2 Spd’l Profiler, No lee W 
2 No. 1,2 and 2'4 Screw Mac hs 
f and 26 in, S t ’.é W 
1 Lincoln Pattern Miller 
e Slotter ond Mi llers Screw Slotters 
Hyd Rive tting Machin Milland Cutter Grinders 
Crane, Both Al, No. 2 Garvin Universal Miller. 
Punch and Shear. 40 200 1b Helve Ham’r, Bradley 
Plate Planer 200 Ib. Upright se 
Hor, Flange Punch Ne 2H. & J.) 1,100 and 1,500 Ib. Steam Ham 
rh on Bevelling Shear mer, Morgan, 
Lot of Miscellaneous Machinery, Engines, ete. Send for 


Latest List. 


GEO. PLAGE MACHINE CO., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


_ waite = 


TO BUY FOR CASH. 


Lathes, 
Milling 





ass Second-hand Engine 
Planers, Drill 
Machines, ete 


The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


COLD SWAGING 
—— MACHINE 


First-cl 
Presses 


Shapers, 


, address, 













fh The Dayton 
\ . ») \ Swaging Ma- 
‘ oe ee chine is the best 
\: for reducing 
& and pointing 
wire and tub 
ing. If inter 
ested address 
the manufact 

urers, 


__EXGELSIOR 
NEEDLE CO. 


Torrington, 
Cont.. 








y+ MISCELLANEOUS WANTS | 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent te 
reach us not later than Saturday mor ning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Auto, Kelley Co., Erie, Pa. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 





Steam Flue Cleaners, 





For Sale—Secon4d-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe | 
Catalogue for stamp. E.0O. Chase, Newark, N. J. | 


Wanted—To buy good second-hand tools. Box 
83, AMERICAN MACHINIST. 

Draftsmen’s new novel combination triangles, 
stencils, ete. D.J. Kelsey, New Haven, Conn. 


Model Locomotive Castings. Latest design. G.H 


Olney, 163 Herkimer street, Brooklyn, N. Y 
For Sale—8s vols. Am. Mach. 1 vol. SU fie Am'’n un 
bound; good; price, $10. J. P. R., care Am. Macu 


Every mechanic should have a copy of * Pocket 
brimer of the Air Brake.”. Sent to any address 
for 50 cents. W.S. Rogers, Buffalo, N 

Wanted—An iron planer 4 feet by 4 feet by 14 feet 
of improved pattern and standard make, with two 
heads of the rail and two side heads; good second 
hand planer wiil answer the purpose. Box 4), 
AMERICAN MACHINIST. 





No. 80 


Chas. 





Churchill 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical gene eee and systematic application 


f HEAT. 


CATALOCUES ON APPLICATION. 


Nassau Street, - - NEW YORK. 


& Co., Ltd., 21. Cross Street, Finsbury, 
London, E. C., England 





SEGOND-HAND MACHINE TOOLS. 


HAND LATHES. 





ENGINE LATHES. | 


16 in ft. Blaisdel 
ft 








Gin x y Perkins, Taper. $10in, x 41 in. Garvin, 
Gin x & ft. Blaisdell }1 in, x 4 ft. Garvin. 
Rin. x 6{t New Haven | 1 l2in, x 5 ft. Back Geared, 
Win. x 6ft. Uradford 1 Win x 6 ft. Back Geared, 
Is x Sft Biaisdell | : : 
Rin. x Sit. Wame MISCELLANEOUS. 
s ft. RI el 
t “i . aye 5 Ww Pond. Garvin Profiler, one Spindle. 
20in, x 6 ft. Bullard, } 6 in, Bement Slotter A 
in. x12ft Geo. Gaze | 6 in. Gould & | Automatic 
rr > Gear Cutter 
29 in. x 12 ft. I a" id, Spin: Pulley Late: 
PLANERS, | 50 in. Pulley Lat 
Iéin. x in, x Stt. Walter Bros ( 
20in x 20in. x oft. Ames. 
22in. x 22in. x 4 ft. L. W. Pond 
24in. x 24in. x6 ft Whitcomb sin. Squaring Shear 
24 in. x 24 in. x 5 ft. Putnam 14 ft. Power Draw Press. 
28 in. x 28in.x 7 ft. New Haven, { Goull & E. Drop Pr 
oO. rarvin Cutter aii “Drill 
SHAPERS, Grinder 
10 in. Juengst Crank. | No LSI te Marking Machine 
lOin. Wood and Light Traverse No. 2 Garvin Automatic Tapper, 
Head No. 4 Sturt-vant Blower 
tSin. Putnam Traverse Head, Garvin Wire Spring Coiler 
24in Hendey Frict Several Wood-working Machines, 
Also, a large number of other machines, Write for complete list 
and detailed description 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 





Almond Drill Chuck, 


Sold at all Machinists’ 
. Supply Stores. 
T. R. ALMOND, 


83 & 85 Washington St., 
Brook yn, N. Y. 


2.in. x 8 ft. Lodge 





NEW AND SECOND HAND. 


ENGINE LATHES. 
12i1.x4ft. Manhattin Co. 
ld4in. x 6 ft. Old Style 
l4in. x6 ft. Lodge & Davis. 
in. x6 ft. Wood & Light 
16 in. x6 ft. Lodge & Davin. 
16in. x8 ft. Blaisdell 
19in. x6 ft. Pratt & Whitney. 
2Lin. x11 ft. Lodge & Davis. 
»& Davis 
221in. x 8 ft. Dietz Gang. 

24 in. x12 ft. Special heavy 
s _ pattern. . H 
24in. x16 ft. New Haver. wn DATS 
2tin. x38 ft Shafting Lathe. MISCELLANEOUS, 

27 in. x 22 ft. Morris. 2 No.1: yD Mac 
28in. x17 ft. New Haven. LN 4 fro a a ed os > ag 


wT ‘i no Ope vie ader for Hea 
TURRET LATHES. 1 Open, Dio Reade 2¢ sioeed 
12 in. and 15 in. Lever ard 1 Garvin Screw Slotter. 
Screw Movement to Turret New Imp’ v’d Engine Lathes 
18in. Turret Chucking fu 
22 in. Turret Chucking. ¥ 


PLANERS, 
244in. x2tin. x 8ft. Lodge &D. 


DRILL PRESSES, 


20in. Lever Drill 
24 in., 23 in. and 34in B, G. 
, } 


t 
5? in. Comb Radial. 
120 in. Kadial. 
Henley Swing Drill 





rret, Brass Working and 
ulley Machinery. 


THE LODGE & SHIPLEY M. T. 60., 


CINCINNATI, O., U.S. A. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all Sensh Wood- 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, nos 
orders, solicited 
PERKINS & Cv., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England 


Machinery and Apparatus Designed. 
Automatte Devices a Specialty. 
Ge Electrical Inventions Developed. 
FRED BRAINARD COREY, M. E., 
Consulting Electrical Engineer and Expert 
73 Hathaway Building, Boston, Mass, 














ANDREW PATENT GRIP 


SOCKET. 


Pat’d May 14, ’89. Sept. 4, ’94. 








Is the original (not copied) device 
tor holding and driving Straight 
or Taper Shank Drills. No More 
Twisted Tangs. No extra cost for 
Andrew’s Patent Groove in the 
= Shank. Best Practical Drill Chuck 
inthe World. Nochangein theold 
system ofdrills. Beware of frauds 
and infringements. Send for Cat 
alogue. 





M. L. ANDREW & CO., 


Cincinnati, Ohio. 
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RACTICAL | 
DRAWING.” 


By J.G. A. MEYER, 

The demand for back numbers of 
che American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand- | 
ing it has compelled us to issue 
special reprints of several of the! 


are usin 
text boo 
of mechanics. 


articles, our stock is now limited to 
complete sets, 
of two or three issues,and orders can 
hereafter be filled by the set only. 
A number of engineering schools 
these articles in lieu of a 
on this important branch | 


The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- | 
ada or Mexico for $5 00, postpaid, 
and toany foreizn country for $7.00. 


Order now before our stock 


with tne exception of papers is exhausted. 


ADDRESS: 


American Machinist, 
203 BROADWAY, 
NEW YORK. 





pes e70 





Wee 
wh 


Y 
a )\s3 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


BLAKE & JOHNSON, Waterbury, Conn., 


BUILDERS OF 


af} PUN, SAPNTY PUN, HOOK AND OYE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw Co.. 


CLEVELAND OHIO. 


STEEL BALLS 








WRITE FOR 
INFORMATION. 

















29, 1894 AMBRICAN 


NovEMBER 











MACHINIST 
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HARRISON SAFETY BOILER WORKS.| 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA 
New YorK, N., Y.: 616 Havemeyer Building. ATLANTA, Ga.: Chas. H. Willcox, 


THOS. H. DALLETT & CO.. 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC — 


Specially adapted 
for driving Machine 
lools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 

nd other 
Machin- 
ery. 

Wealso make 


Portable Drills, Hand 
Drills, Boiler Sheil 
Drills, Light Drill 

Presses, 











Shivers New York Travel Cranes 


FOR HAND OR 
ELECTRIC POWER. 





i 


@ ¢ j 
T. Shriver & ty. 333 East 56th St, 


MANUFACTURERS OF 


TRAVEL ING CRANES of 1%, 2, 3,5 and 10 Tons 


capacity, to be operated by Hand, or 
by Electricity, . . ~ aeey Ton pare 

















THE HORTON LATHE CHUCK 


Established 1851, 


Also Chucks for Brass Finishers’ Use nding Machines, Milling Machines, 
Screw Machines, Upright Drills, ¢ utting “of Lathes, Drill Lathes and for Boring 
Mills, for Car Wheels and other work. Also the most complete list of 


improved Ind pendent Reversible Jaw Chucks in the World. 
Trade Mark: *‘ THE HORTON LATHE CHUCK.”’ 


None Genuine without it. 
THE E. HORTON & SON CO., Windsor Locks, Conn., U. S. A. 
Or CHAS. CHURCHILL & CO., 21 Cross St.., 
SEND FOR ILLUSTRATED CATALOGUE. 


Finsbury. London, E, C, 





work. , . ° 


‘‘CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 











Prompt shipment, 









TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA. 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR } CATALASE. 


Send for Circulars 
and References. 












MARIS AND BEEKLEY, 


A New “SAFETY ” 





2343 & 2345 
Callowhill St,, 
PHILADELPHIA, PA. 





Traveling Crane. 









Latest Improvements. 
No Jumping of Chains. 





No Jarring of Load. Anti-Friction Bearings. 
ADAPTED FOR HEAVY OR LIGHT LOADS 


Machine Shops, Foundries, Electric Light aud Power Plants. 
EDWIN HARRINGTON SON & CO. <INC.), 
MACHINE TOOL BUILDERS, 


° 1515 PENNSYLVANIA AVE., PHILA., PA. 











FFF Special Screws aud studs! SOFT CASTINGS, 


Il Brass or Steel. Made from best grades of Pig Iron for 


Gear Cutting, Sheet Metal Stamp- | Light Machinery, Electric Work, etc. 
ing, Automatic Machinery built to . - 
order, Send samp-e or drawing for 
estimate, 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y. 


ae 


S By 
ral 


ifs 
Onl 


WSeVeVesesesese ts 
Dixon’s Silica 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 








STVVVVVVOVVVTVVVVVAE 
COILS and 


BENDS of 


Graphite wae 
° 3RASS, 
Paint pa 


Will preservea roof for TEN to 
FIFTEEN YEARS- perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


COPPER PIPE 
of every 







description. 





Send for circulars on Paints and Painting. 


* 
? 
? 
e 
2 
@ 0S. DIXON CRUCIBLE CO,, Jersey City, NJ. 


The National Pipe Bending Co. 


82 River St., New Haven, Conn. 














Jordan Planer Chucks, 
4 Wayne S&St., 
INDEPENDENT, 
Fst'd 1882. Strongest. Easiest tochange. Best finish 
LOGUE sent. Liberal discounts 
39 i ne £ 
Works, 1300 Hudson, Hoboken, N. J. 
Reversible Jaws. Accurate, 
Strong and True. 


For Price and Description, address 
WORCESTER, MASS. 
UNIVERSAL, or 
Reversible Jaws (patented) giving 5 changes in 
Address w. W HITLOC kK, 
Standard Independent,Solid 
SEND FOR CATALOGUE, 


Cc. W.JORDAN 
( hy k The National, 
ll | S COMBINATION, 
cluding every possible position. Ir LUSTRATED CATA 
Cortlandt Street, 
Sweetland Combination Chuck, 
Shell, Solid Reversible Jaws, 
The HOGGSON ‘ PETTIS MFG. C0., New Haven, Conn. 








THE 


Oneida Mf, Chuck Co, 


ONEIDA, N.Y, U.S. A 


Manufacturers of The Mon 


arch Lathe Chuek and Little 
Hercules Drill Chuck, Write for 
catalogue direct, orto 


CHAS, CHURCHILL & 00, Ltd, 
21 Cross Stree 
Finsbury, London, 





ENGL AND. 





PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broac 
claim, but we prove it to mechanics who will 


examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE 60., 


5 Oak Street, New London, Conn., U.S. i. 


Or, SELIG, SONNENTHAL &CO., 
B56 Queen Victoria St., London, E. C., England. 





SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lathe 
Chucks with patent revers- 


| ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 


SKINNER CHUCK CO., 


New Britain, - - Conn, 
SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, b 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 


: a Warf 
Victoria St., London, E. C., England. 








CTUNES 


CUPOLAS, LADLES, TRUCKS, 
Whiting F oundry Equipment Cco., 


225 DEARBORN ST., CHICAGO | HARVEY, 
New YorK OrFice, 182 FRONT Sr. fut. 





DRILL CHUCKS. 


LOW in Price—HICH in Efficiency. 
WRITE TO 
TRUMP BROS. MACHINE CO., MFRS., 
WILMINGTON, DELAWARE. 
FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 





rany 


vears, 1880 t« 


volume postpaid. Bound 
paying freight or express charges 
now carried in stock. Only c 
Readers desiring to 
issues for the ve 
before 


stock is 


AMERICAN MACHINIST, 


soon, 


our ited 
exhausted 


BACK VOLUMES OF THE AMERICAN MACHINIST 


f the 


“1803 


fi dt at 


ine lve may 


still be obtained, b al must i orden gd soon, as 

our stock is nearly exhausted, 
in cloth 
No separate back 
mmplete 
complete their files o1 
ar 1893 are advis 


Price unb« 
$4.00) per 


yund, $3.00 per 

volume (purchaser 
numbers prior to 1893 are 
> volumes furnished prior to 1893 
obtain separate 

ed to order 





203 Broadway, New York. 





VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


NEW PAT. WHIP HOIST, 





“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R. I., U.S. A. 





Pat, Friction Pulleys. 





MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
Iron or Stee! surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 

Wrench, and many 
other mrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN 








JAC KS, 





Hydraulic Riv ae 





| HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 
VALVES, 
PAC KINGS. 


ACCUMULATORS. 
SEND FOR CATALOGUE D, 


The W. & S. Hydraulic Machinery Works, ¢ 


WATSON & STILLMAN, Proprietors 


204, 206, 208 & 210 E. 43d Street, New York. 


FITTINGS, 





Beam Punch. 
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~ LODGE & DAVIS "i 


TOOL C0, 
DESIGNERS AND BUILDERS OF 


MACHINE SHOP EQUIPMENTS 


sets | a ne / Including Standard Engine Lathes, Planers, Shapers, 
Drill Presses, Milling Machines, Screw Machines, 
Turret Lathes, Pulley Lathes, Etc., Etc. 





















WORKS: CINCINNATI, OHIO, U.S. A. 











NEW YORK, CHICACO, PHILADELPHIA, 
110 LIBERTY ST. 68-70 S. CANAL ST. 19 N. SEVENTH ST. 
BOSTON ST. LOUIS, PITTSBURCH 
AUTOMATIC BOLT CUTTERS. 23-26 PURCHASE ST. 823 N. SECOND ST. WATER AND MARKET STs. 









































YMAN& GORDON 


WYMANG G MASS. 





OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 


[ " oo ENCINE LATHES. 
22” and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 
a = S With all modern Improvements. dy () 
E | P ad - vee 












Address, 


Dietz, Schumacher & Co., YJ 
Cincinnati, 0., U.S. A. 


There Is Tepe paping’ no room 


IN THE MARKET FOR OUR “NEW 18-IN.” LATHE, 


FLATHER & COMPANY, 


NASHUA, N. H., U. S.A. 


LATHES. 


_— | SCREW MACHINES, 
17” Screw Machine 14” Hollow Spindle, 34” Bi. PLANERS ano SHAPERS. 
in KE Ss. PATENT COMPRESSION WEDGE — 


omar in MARKET, gee the 
SIMPLEST and BEST 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
~ NEW HAMBURGH, N. Y. 


ee SENSITIVE DRILLS 


Send for description or ask your dealer. 


D'AMOUR & LITTLEDALE, 204 E. 43d St., New York. 






























Unless We are abundantly able to demonstrate 

with it a marked advance in the essential 
/ features that make any machine superior to its predecessor—this gy 
we freely concede e 
New Line of Engine Lathes—some extremely good ones, are famil- 
iar to the American mechanie, to meet whose increasingly exacting 
requirements our New Eighteen-Inch Lathe was con- 
structed— and with it we court his highly trained powers of criticism. 


THE LODGE & SHIPLEY M. T. ‘co. 


Culvert & Harrison Sts., CINCINNATI, OHIO. 


J. A. FAY & CO., 3 


Offices, FRONT & JOHN | STS., -» Cinelanatt, 0., U. 8, As 
MAKERS OF 


Wood-working 
Machinery 


FOR ANY PURPOSE. 





























AUIUTHIM 






“Grand Prix " Paris, 


Highest Awards Chicago. 













nem a a 








-® | PRINTED MATTER 
- oN 
APPLICATION, 


CIANT , KEY-SEATER. 
MITTS || & MERRILL, 


SACINAW, 
MICH. 

























P. BLAISDELL & CO., 


MANUFACTURERS OF 





Best of All, 

















IN 
: _ USE. 
— . CaTaLoaue SEND FOR CATALOGUE. WORCESTER, MASS. MENTION THIS PAPER. 
A GRINDING MACHINE, "coxsr 
Ss UCCEHSS. » CONSTRUCTED, 
LEE AEE SRE ERS ETE a Is not what it is supposed by some—not a fancy tool for fancy work 
This advertisement would be a tremendous SUCCESS if it brought to us 12, 15 or 20 only. Our Grinpinc Macwine isa F3usiness "Tool, and will 





letters of |NQUIRY about our (12' or perhaps NE order : : 7 . 
which wou d ibe even better and ie, GRAN \ PE Siw Y should we bot get both cheapen and produce a higher grade of manufactured articles, and 
Oth the inquiries and order when ave stric - . . , x 

CLASS SHAPERS at low prices. Try us. 7 FIRS will pay everyone to use them. Our machines are guaranteed, and the 


THE SPRINGFIELD MACHINE TOOL CO., prices are right. Send for catalogue. 


suvp FOR CIRCULARS. LANDIS BROS., — WAYNESBORO, Pd. 


OUR AGENTS: . J. McCABE, New York. DAWSON & GOODWIN, Chicago. A. B. BOW- MANUFACTURERS. 


Man, St. Louis. C.& F. MACHINE TOOL CO., Boston. THOS, K. CAREY 
A nt § England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 
ge S$.) France and Belgium; Ad’Janssens, 16 Place de la Republique, Paris. 


& BROS. CO., Baltimore. CHAS, A. STRELINGER & CO,, Detroit. 





— 1A 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for “a Work, ete. 


BOSTON WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 


300 LIST IRON, 600 LIST BRASS. 
Catalogue FREE to any Business Firm. 








MANUFACTURE = 


ENGINE LATHES 


HAD LATHES. FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents 111 Liberty Street, New York 
60 South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa. 











New Haven Manf’g Co., 


NEW MAVEN, CONN, 


IRON-WORKING MACHINERY. 


W.C.YOUNG MFG. co.. WORCESTER, 
Foot Lathes, Engine Lathes, | 7 


SHEARS AND PUNCHES. 








a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 














NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 
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THE TAYLOR-RICE ENGINEERING 00,, 


SUCCESSORS TO THE 
American Standard — & Tool Works, Wilmington, Del. 


Makers of Implements for 
Standard Mea-uremente. 
= 4 


Flat Kar Gauge. 
Send for New Framphlet. 












Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 








i “es hee Mass. 






Standard Tool Room Lathe. %& 
Double Back Geared 
Head. 

7 11 to 21-inch swing. 

Make: rs of Vertical Drill Presses, 12 to_50-inc h 
swing, Radial Drills, Gang Drills, Boiler M: ikers’ 
Drills, Radial Drilling and Countersinking Ma- 
chines, for ship plate and bridge work, Special 
Drilling Mac hinery 

Engine Lathes from 11 to 21-inch swing, any 
length of bed, with single or double back-geared 
heads and any style of rest, with or without taper 
attachment. SEND FOR CATALOGUE. 

FOREIGN AGENTS: 
CHAS. CHURCHILL & CO., L't'd, London, Eng. 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany. 
ADPHE JANSSENS, 16 Place dela Republique, Paris, France. 


‘CU TING 


OFF 


| MACHINES, the Latest and Best, 
HURLBUT ROGERS MACHINE CO., 











EVERY 
MACHINIST papa imag 
OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will ad re 
funded with first order amounting to $10.00 
or over. 


MONTGOMERY & CC., 


105 FULTON STREET, 
NEw YORK CITY. 







The No. 4 B Machine for Cutting and Threading 
Pipe & in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 
21 Atherton St., YONKERS, N. Y. 


JONES & LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 











Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘* Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue. 













Capacity 2 in. 
diameter, 
24 in long. 


2 BY 24 FLAT TURRET LATHE. 





Boring Tool. 


fi ARMSTRONC TOOL HOLDERS. 


FITCHBURG MACHINE WORKS. 


1892, 


Lathe and 


<i ITCHBURG, Mass., Dec, Sth, 







Planer 
ARMSTRONG Bros Toot Co Chicago 





q wal Gentlem en We ‘have been using the Armstrong 
} a a ee == aes To. 1 Holders in yur we ciepbyse past seven months 
( and we are very muc mp ased with them, We » have 
Jas ii, tried several other style of to olholders, but until we 
tried yours, had not found < yne that was satisfactory 
: } 5 to us and to our lathe men No machine shop should 
. = be without the m In the near future we shall send you further _ 
SS Wh orders. Yours uly J.L CHAPMAN, Supt 
Men ufacture “l only by Armstrong Bros. Tool Co., 76-78 @@ Feb. 28 
1893. 


nd Ave Chie ago Ill. Send for circulars, Cuas, Cuvrenite 
rLtd., La eve nk. Agents 


Albro Worm and Worn hear 


Consumes less 


mage 





power and gives 
better results 
than any other 
System. 
» mation cheer- 
% fully furnished. 


® The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St. 
Philadelphia, Pa. 


Infor- 








ARMSTRONG’ S @ PIPE « THREADING 
Cutting- off “Machines 


Both Hand and Power. 
Sizes 1 to 6 inches, 

Water, Gas, and Steam 
Fitters’ Tools, Hinged 
Pipe Vises, Pipe Cutters. 
Stocks and Dies univers- 
ally acknowledged to be 
THE BEST. B® Send for 
catalog. 





DipLomMaAs AWARDED. 
all including thorough instruc tion in Mathematics 


Courses in other trades, 


and Physics. Send for 
subject you wish to study to 


THE 


{EE circular, stating 





SO. SUDBURY, MASS. 





| Correspondence School of Mechanics 


SCRANTON, PA. 


Armstrong Mfg. Co, 
ridgeport, ¢ ‘opn. 








W. D. FORBES & 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


Co., 


BINDING POSTS, CONTACT BUTTONS 


FINE MACHINE WORK, 


AND 


ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


LICHT FORCINC, 
DRAUCHTING AND DESICNINC. 





HOLMES TURRET TOOL HOLDER. 


tool slots 4 x 1% $20. 
5gx1% 20. 
56x 114 32. 


No. 1 Diam. 414", 
“ 1% i) 
iti Q “ 


414" “ “ 
’ 

64” “ “ 
, 


Extracts from customers’ 
letters: 

“Fully up to your recom- 
mendation.” 

* As it takes regular lathe 
tools there is noexpense in- 
fitting up for ordinary jobs ” 

‘Frequently makes the en- 
gine lathe the equal of a 
screw lathe.’ 

If your dealer don’t handle 
them we will send C. O, D. 
i> prepaid east of Missouri river, 


HOLMES TURRET TOOL POST 60., 


226 La Salle St., Chicago, III, 








The Aurora Tool Works, | % 
AURORA, IND. 


BUILDERS OF 


UPRIGHT 


AND 


RADIAL 
DRILLS. 





SS ay 






CURTIS, BARNES’ 


> UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W. FG JOHN BARNES (0, 










THe meets 








ane E corning R LATHES 1995 Ruby St., Rockford, I11. 
Poe en MACHINERY ENGLISH AGENTS, 


CHAS. CHURCHILL & CO.,Lrto., 
™ 21 Cross St., FINSBURY, LONDON, E. C., ENG. 


40 “yodesplig “1S Uspley 99 


Catalogyistrated 
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PHILADELPHIA, PA. 
MANUFACTURERS OF 


az MACHINE TOOLS, 


TRAVE.ING CRANES AND SWING CRANLS, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, ete. 
INJECTORS FOR ALL CLASSES OF BOILERS. 














































BP FOGG 9 FSS FHF HH 9OF 9990998 
Th LONG & ALLSTATTER €0.,| 3°. 7 + 
@ STARRETT’S UNIVERSAL 4 
HAMILTON, OHIO, r¢ * 
eo S { mn ° 
Multiple jee and -— Shears ; urface ( 1auUg é 3 
FOR AL 2 
rs FOR TOOL-MAKERS. & 
& . 
> No. 56.— Weighs, 11 oz. 5 in. @ 
. high. Steel base, case hardened. @ 
> ‘ Has my impro ved Sleeve. Spindle @ 
. 1H] can be set in any position from vertical 
e to horiz« _ ul. Scriber can be used © 
> below base for Depth or Marking 9 
g ar Gauge. > . 
® ‘\ PRICE, $3.00. e 
3 | Tools warranted. Catalogue free. 3 
3 . L. S. STARKETT, 3 
ry y) » ATHOL, MAss.,U S.A. + 
& =) London Agents . 4 
4 xt ia Chas. Churchill & C o., ¢ 
@ - Limited, e 
. 21 Cross Street, Sd 
* Finsbury, E.C. @ 
¢ e 
MULTIPLE PUNCH. 5 ADJUSTABLE HOLDERS 
BOILER, TANK AND STRUCTURAL IRON WORK, | @ JNCANDESCENT LAMPS. 
ROLLING MILLS, LOCOMOTIVE SHOPS, GAR AND I /OCWHITE CO. WORCESTER 
WAGON WORKS, PLOW SHOPS, &&., men END FOR CIRCULARS. ant E 








WM, SELLERS & CO,, Incorporated, DO YOU WANT TO GET ACQUAINTED 


with the } yd Lifting Locomotive Injector made? 
If so, send f 


Catalogue of RUE’S “LITTLE GIANT.” 


It contains also much useful information on the 
subject of Injectors in general, such, as we think 
will be of interest to every Engineer or HKireman 
as well as to Mechanics and Engineers generally 


RUE MFG. C0., 118 North 9th St., Phila., Pa 








WHI3srT 


Bi RTHY 


FEFRUMPANCrCIORCO MENS DEno Nich see 








2OQ 6 


FOR 


SHEET METAL WORK, 














PRESSES, DIES, TINNERS’ 


| TOOLS, SHEARS, 


| NIAGARA STAMPING AND TOOL CO., 


BUFFALO,N. Y. 








DETRICK & HARVEY MACHINE CO., 


BAL TIMOORS, MD. 
MANUFACTURERS OF THE 
f ADAMS 


1% ow 2 fetal Automatic Bolt-Threading and Nut Tappa Mackie, 


Made in all Sizes to Cut from 1-4’ to 6” 






The simplest and most durable machine in ~ stence, 
2 The thre mere ne ad is made entirely of steel. No links, 
levers, springs, caps, cases, blocks or die rings in or abc vat 
the he oad. Se wad arate ; Heads aid Dies Furnished. Write 
m for descriptive circular and price list. 


Revabenes of The Open Side Iron Planer. 


STEEL RULES. 


ENDS HARDENED. 
Graduated in 8ths, 16ths, 32ds and 64ths. 
12 inch....$1.00 ..80.50 


4 A ,... 20 @ ** 25 Cable Address, 
On receipt of price any time > pre vious to Jan, 1 


1895, we will mail to any address in the U.S. one or “TRIMMER \ } 
all of the above rules, we warr: neler them accurate. =: 
Catalogue free. 

STANDARD TOOL CO. 


ATHOL, MASS., U.S.A. 
MANUFACTURERS OF 


MECHANICS’ FINE TOOLS. 





6 inch. 


No 11 Old Hall St 
Liverpool, Eng. 


CATALOGUE FREE. 
AMERICAN MACH’Y CO., 
DETROIT, MICH., U.S. A. 






























THE PERFECT DRAWING TABLE 
With Adjustable Parallel Ruler, 







30x42 36x48 = 36x60 

$30. $35. $40. 
$5) Henry J. Hughes, 
9 360 451m STREET, 

BROOKLYN, N.Y. 





Saws made 
in two sizes 
Nos. 1 and 2. 
Cut 4% to8 
incnes. Send } 
for circulars [2 






STOVER | 
NOVELTY f 
WORKS 
Mfgrs. of Wood and Iron- Working | Machinery 
pecial Machinery to ord 


es 23 RiverSt., FREEPORT, ILL.,U.S.A. 
CG. We. BURTON, London, Eng. 


More Reliable Than The Old T-Squar.. 





STRANGE, BUT TRUE !!. 
Taz New Process Raw Eine Gzars 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 






. They require No 
=—- Lubricant. 


They are Noiseless 
= - and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S. A. 
sar LIGHT RIGH 


Faries’ Patent UNIVERSAL LAMP HOLDER. 
Several styles and sizes. _Ask vour dealer for them or write 
direct to ARIES MANUF'’G CoO., Decatur, I)! 
Catalogue tree. 





. 
where you 
want it 











ROBERT POOLE & SON CO. 


ENCINEERS &. MACHINISTS. 
TRANSMISSION MACHINERY 


MACHINE MOULDED GEARING 


SPECIAL FAGILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 























14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & CO., L’d 24 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
RUGEN SOLLER, Basel, Switzerland, 





Stop. 
sable. 


CUTTING. 


ing either tool 


Feeds—It has all 


and BEST Improvements. 


Automatic 


1 @ ‘Lathe COMBINES the LATEST 


It is Simple, Durable, Indispen- 
It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. 
efficient whether FEEDING or THREAD- 
Running up to a 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoil- 
or work. 
against accidents, in either direction. 


It is equally 


shoulder, 


It is a safeguard 


feeds in daily use with 


simple movement of lever. 

Threads—It has all threads in daily uss 

with simple movement of lever. 
Carriage—The Carriage reverses in Apron. 


No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 


style or common lathe. 
changes, satisfactory results. 


Send for Circular. 





Quick work, rapid 
Buy the best. 


THE HENDEY MACHINE CO., 


TORRINCTON, 


CONN. 
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ue AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed simple, c:mpount, and Tripl: Expansion 
and High See Engines. Enginés, High Pressure Boilers, 









‘i Complete Steam Power Plants of 
. Highest Attainable Effi- 
ciency, Address 


. Eka ig Co. 








TIT ” GAS ENGINE WORKS 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA, 
Branch Office, New York Agency, 
246 Lake St., CHICAGO. 18 Vesey St., N.Y. 


oA 





























2 styles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS WATER MOTOR CO. 
Also Mfrs. VENTILATING FAN 


= ark,N. J. 








Over 36,000 Engines in Use 


THE VERNON 


Guaranteed to consume 25 to 75 per cent. less Gas 
han any other Gas Engine doing the same work 


enn rita 
MACHINISTS’ SCALES, 


PATENT END GRADUATION 
Wo Invite Com ues for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST 
COFFIN & LEIGHTON, SYRACUSE, N. ¥ 








—-@ Positive Motion. 

a=. Steel Gearing. 
Brass Wheels. 

| Absolutely 





s M. BALZER, 


ufacturer of Count 
ional nd Me — 
Machines 


Ma 





| 129 Worth Stree! 
@ NEw YORK 








WILL SAVE ITS COST 


IN SIXTY DAYS. 





Automatic Feed, 
Horizontal Stroke, 











— THEQ& COCO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


ay Gonbeneer 


HANDSOME CATALOGUE ON 
i CONOVER MFG.CO. 39 Corrianor SLNY. 


FROM 1 TO 40,000 POUNDS WEIGHT 
¢ 7 F L Of Open Hearth, Chester or Bessemer Steel. 


MULTIPLE DRILLS. 


CEARING OF ALL KINDS, CRANK SHAFTS, 
Made to special order to suit any class of work. Special 


KNUCKLES FOR CAR COUPLERS. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives 
arrangements of Spindles, Photographs and details by 
mail. Address, 


Steel Castings of Every Description. 
te BICKFORD DRILL AND TOOL CO 
a >» 
ow a9 














Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 





CHESTER STEEL CASTINGS CO., 
Ohio. 





3 Pike Street, Cincinnati, 





MOFFET PORTABLE DRILL. 
















UNSURPASSED Weighs 42 lbs, and 

I. drills from 3% to 

get aud s pda ASA El . inches diam- 
Steam Separator. REAM ER. 4 — 

and Dry Stean ——— Runs with Steam 


ying Clean A. 
ines, Dry Houses, ete, 
’ —OR— 


7a Will work in any 
: » Compressed Air. 


position. 








*y 





ces, for § ore, 1 8 
Wa Gas id fo all pu 


v ry 
‘YSTONE ENGINE a MACHINE WORKS, 


. Fifth and Buttonwood Streets, Phi — a. 
TECMAS HOEY, 147 Sumer St., E. Bostcn, Mass., Agent 





Manufactured by 


st agg JG TIMOLAT, | 


mol 1 . Fitth Ave, 
NEW YORK. 





Revolution Counters, Car Fare Registers, &c. 


Accurate. 








P WATTS. CA M PBE a LL ©.’ 


MANUFACTURERS a oe ape | 











OF IMPROVED 











WAYNES ip RQ, 
PA 


A Fe SoMPANY 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery 


io ee 


HIiGil SPEED 
‘ WESTON ENCINE — ” 


(Tandem yma y ) 


WESTON 


HIGH PRESSURE BOILERS "Sete: 








Vai fa 
PAINTED POST, N. 
REPRESENTATIVES, 
Ju catbate de cork ro wit Nagy tab Sting 
Serant yn Sap lk ch vy Co, Scranton.Ps 
Hoffr us St Cc hicag ss 1. 
H. x. x ‘ipl & Ste Phila, Pa. 


AND 


COMPLETE POWER PLANTS 


Lake 
8d & Arch 








Cortlandt Stree ot, New ve ork City 
uth Canal Stre . rago, Tih 


Sis s 


(sig avon Sere et Philadelphia. Pa 


AMES IRON WORKS,’ —— 
| t ORR & SEMBOWER, 


Niv er Street, Bosto Ma 








(INCORPORATED.) 
READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING - ras : 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
Write FOR CaTALoc iUE AND PRIcEs 


THE CANE & BODLEY CO., 
Se. CINCINNATI, te ENGINES, 
o 


: aa CORLISS ENGINES A SPECIALTY 



















Simple and Compound 
HEAVY SLIDE VALVE.ENGINES, 


», Shafting, Hangers, Pulleys, 


Belt Elevators, etc. 


AC 


LELAND, FAULCONER & NORTON CO. Detrit, Mich 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANGERS, Etc. 











PUNCHING =° SHEARING MACHINERY 
+ BOILER MAKERS ROLLS. >! 


Neo N DOTY Mayu UFACTU RING & 
Janesville , 


~ 




















Ti 
UTTIN 





A 

> 

\2, 
\ red 
hs 
Sy 
ie 








Estimates and Plans fur- 
nished for transmitting 
Power by 





Friction Glutch Couplings. HORIZONTAL 
AND 
STEAM SIRENS, VERTICAL 
[ WHISTLES]. 
jend for Catalogue. SHAFTI NC. 





17 Dey St., New York. Also for Erecting same, 
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tre of spindle. 





of 6%", and can be lowered 1814" from cen- 


No. o—16 in. x 44 it. x 12 in. 
24 in. x 6% in. x 18% in. 
x 6% in. x 18% in. 
x'193 in. 


New York Crry—F. 
Room 503. 


Brown & SHARPE Mee. Co. 
PROVIDENCE, R. I. 


PUAN MILLING MAGRINGS, 


No. I— 
No. 2—28 in. 
No. 3—34 in. x 7 in. 
No. 4—42 in. x 84% in. x 22 
in. No. 5—48 in. x 934 in. x 19% in. 


Catalogue, describing these and other 
+ Milling ae mailed on application. 


eae tla & HICKMAN, 280 Whitechapel Road, Lon- 
g do 
; cuetame tas. ae RCHILL & CO., Ltd., 21 Cross St., 
Finsbury, London, E 
Geremany—SCHUCH ARDT & SCHUTTE, 59 Spandauerstras 
st Berlin, C. (Small Tools). 
, . . : Grrmany—G. DIECHM <NN, Ansbacherstr, 5 Berlin, W. 62. 
No. 1. The table has an automatic longi- France FENWICK FRERES & CO., 21 Rue Martel, Paris. 
* ” . ‘.G.KREUTZ BERGER, 140 R de Neuilly Puteaux 
tudinal feed of 24”, a transverse movement = P™44CEF-G-KREUTZ ss naan 


Curcaao, ILt.—FRED. A. RICH, 23 So. Canal S 
+. KRETSC HMER, 136 “Liberty St., 


The PRATT & WHITNEY C0,, Hartford, Conn, 


MANUFACTURE JO ROP HAMMERS, 


Punching and Trimming Presses, Forging 
and Trimming Dies, 


Die-Sinking Machines, Hand Bolt Heading Machines, 
Ss ROLL GROOVING MACHINES FOR FLOUR MILL USE, 
mi =6-. Spiral Shear Punches, Solid Adjustable and 
wl Opening Die Bolt Cutters, 
Description and Prices Furnished on Application. 
New York Wareroonis: 136-138 LIBERTY STREET. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 




















— sel =* Fa 


1 rer ETT 








HAMILTON, OHIO. 





Nis “ite 


MACHINE TOOLS. 
[4 














63-INCH FORGE LATHE. 


THE NILES TOOL WORKS co.. 


Correspondence Solicited. 





DROP FORGINGS AND 
MACHINISTS’ TOOLS 


OF EVERY DESCRIPTION. 
UNEQUALLED IN QUALITY AND FINISH. 


THE BILLINGS & SPENCER Co.., 


HARTFORD, CONN,., U. S. A. 
Chicago Office: 17 S. CANAL STREET, 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C, 
France—L. ROFFO, 58 Koulevarde Richard Lenoir, Paris. Russta—/J. BL OCK, Moscow. 








IS 





NEW YORK. 
BOSTON. 


= wie STANDARD PACKING 


cuaeoh ben, 


To keep leaky joints TIGHT, 


It has accomplished this for twenty years, 
And that’s why it’s best. 


JENKINS BROS. 


PHILADEL PHIA, 
CHICAGO. 





BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For BAILROAD SHOPS, LOCOMOTIVE AND CAB BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. —_‘&. H. MUMFORD, Representative. 








than ever before. A large stock on hand. 


The C. A. GRAY CO., 


CINCINNATI, O., AND 121 LIBERTY STREET, NEW YORK. 





Improved methods, lately adopted in our shops, enable us to sell our Planers at much lower prices 














NO. 2 TURRET LATHE. 


THE GARVIN MACHINE CO., 





TURRET LATHES} 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


1. Metal-Working Machinery 
IN NEW YORK, 
Write for Complete List, Catalogue and Prices. 


LAIGHT AND GANAL STS., 
NEW YORK, 


Also 51 NORTH 7th ST., 
PHILADELPHIA, PA. 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


Hk SCREW MACHINES 


—== FIVE _—— 














IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 




























the 
Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
mansbip and Fin- 
=— ish, Reliability and 
SE) Eticiency. Send for 


Special P, 
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- wa)» |The Ashore Manufacturing 0 
EF > Thy Ashore Manulteluing: Ca, 
s RET ed Ha | | SOLE MANUFACTURERS OF 

0 ez || |{y| The Tabor Steam Engine Indicator, 
0 go 8e 5] Fitted with HOUGHTALING REDUCING MOTIOS. 
Bees 7 The most Com- 
HL Bd fie 
oO pees i | dicator Outfit, for 
Boe Wei) |W] ppt pata high or 
O 22: a || now made. SThis 
Bi \ Seer 
orld’s m- 
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UPRIGHT DRILLS,| 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMANSGORDON J. M. ALLEN, PREsIDENT. 


WORCESTER, MASS. WM. B. FRANKLIN, Vice-PREsIDENT. 


— WooD se DROP ‘Vee . > esha Genome You Fenenan 
. B. Prerce, SECRETARY & TREASURER 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, « 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PE PRIGHS 


In order to reduce our stock, we offer 16’, 18”, 21 and 24” engine. lathes, 16’, 22’. 
24” and 27’ planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a ‘goud 
discount from former prices. 

We also have a few 16” and 18” second hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE pba. aaa. Conn. 


Manufacturer 


adie Laps & DIE 
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PAT. DEC. 5, 188% 
PAT. DEC. 4, 1884 
PAT. AUG. 25, 1886. 








J.M.CARPENTER 





PAWTUCKET.R. I. 
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